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SUNIARY

The main objectives of this study ware: (1) to determine the
degree to which Scholastic Aptitude Test (SAT) scores and high school
grades are effective in predicting the freshman grades of disadvan-
taged/minority students: (2) to examine the validity of these same
predictor variables for subgroups of minority freshmen formed on the
basis of sex, ethnic background and "risk" admission status: (3)

equation for white students to prodict the grades of minority students.

Methods and Procedures

Over 200 freshmen minority students enrolled in the 1968 Educational
Opportunities Program and in the College of Letters and Science on the
University of California campuses at Los Angeles (UCLA) and Santa Barbara
(UCSB), were selected for study.. Data were collected, analyzed and pre-
sented on a wide range of demographic and academic variables. These data
wore then cross validated with findings observed for entering 1969 EOP
groups. Randomly selected control populations of over 600 Letters and
Science (L&S) freshmen ware added for purposes of comparison. The EOP
students were mostly Negro and Mexican-American, while L&S students were
predominantly Caucasian. Six null hypotheses were tested at the 5 per-
cent level of significance. Statistical techniques includod: analyses
of variance, chi-square, simple correlation, and multiple regression
analyses. A computer program, based upon that of Wilson and Carry (1969),
was developed to test the homogeneity of groups by comparing their regress-
.ion equations.

Results ofttzeStud

The results of this study showed that the high school average was
the best overall predictor of college grades for both minority and white
freshmen. The two year correlational patterns found for EOP students
ranged from (-.198 to .380) and for L&S students (-.059 to .322). SAT-V
(verbal) was a more consistent positive predictor for white than for
minority students; the findings were less consistent for SAT-M (math)
scores. Although mostly statistically significant, the Multiple Rs
showed that only slight increases occurred through comining variables
to predict' freshman grades. The criterion variance (R') accounted for
in this study remained below 25 percent for the major populations
investigated. Minority and white female SAT-V correlations were gen-
erally higher than those of males. The predictor variables correlated
poorer for EOP "risk" groups than for other groups. High school average
showed promise as a fair indicator of college grades for Mexican-
American students.
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Systematic differences wore observed in the correlation patterns

of the sister institutions. Inconsistencies in the data between cam-
puses suggested there ware different institutional approaches to
grading, counseling and in courses solected by students. Further
inconsistencies were discovered when many of the 1968 regression
equations could not be cross validated with their comparable 1969
group regression equations.

An analysis of the intercorrelations of quarterly grades showed
the criterion, froshnan grade point average, to be less reliable for
minority students than for whites, and that using a common white
regression equation for minority students neither over nor under-
predicted their actual performance. One exception was that for FOP
special action risk students, consistent under predictions were dis-
covered.

Recommendations

Among others, recommendations included further experimentation
with nonacademic predictor variables, the use of the high school
grade point differential in selection and counseling procedures, a
large-scale study of the reliability of college grades as a criterion
measure, and further investigation into the possibility of a test
bias for "risk" students.

8
viii



fr;

CHAPTER I.

Introduction

NATURE AND SCOPE OF THE STUDY

The door to educational opportunity in American higher education
is beginning to open. Across the land, institutions of higher learn-
ing are searching for high potential disadvantaged students who desire
to attend college, but are unable to do so because of the traditional
financial, cultural, and geographical barriers to education. Certainly
these students represent an untapped resource pool of talent, in that
once those barriers are removed, we can anticipate that many will
enroll and, hopefully, complete their college education.

In response to the growing need for recruitment and enrollment
of additional numbers of disadvantaged students, several institutions
have now established special education programs. A prime example is
the Educational Opportunities Program (EOP) of the University of
California. While not a unique program, EOP is reportedly the largest
of its kind in existence. Since 1964, when the first EOP students
were admitted to the Los Angeles campus, the EOP has expanded to all
nine campuses of the University system. During the academic year
1968-69 over 2000 students participated.

The EOP attempts to remove educational barriers by providing
special student assistance; specifically, financial aid, on-campus
housing, academic counseling, and tutoring. Unlike other more experi-
mental campus programs, EOP students, upon enrollment, are expected
to participate in regular academic courses and pursue normal course
loads.

The EOP focuses particularly on recruiting those disadvantaged
students from low-income and/or minority group backgrounds who can
most benefit from a college education. Some illustrative objectives
of several campus EOP programs, as presented in a Report to the
Regents of the University of California (1968), are:

BERKELEY . designed to increase significantly, and as
soon as possible, the number of minority group and low-
income persons on the campus . . . to reach more Black,
Mexican-American, and American Indian persons and, second-
arily to reach other persons be they Caucasian, Oriental,

Filipino, or who are of low-income backgrounds.



DAVIS . . to enable and to encourage disadvantaged low-
income and minority group students to enter the University
of California and complete a course of study there,

RIVMSIDE . . to identify potential University students
. to make certain that the Unl;Aersity of California

makes every effort to increase the number of minority and
other disadvantaged students who matriculate at our
institution and who complete their studies successfully.

SAN DIEGO . . . to make as many opportunities available as
possible and to motivate students in a direction that would
bo for the betterment of society . . to help the dis-
advanteged person to achieve his goals that are centered
around necessary academic achievements,

Unfortunately, not all deserving disadvantaged students can be
accommodated through such forward looking programs as the EOP, The
lack of space and pressing budgetary restrictions increasingly require
that the process of selection to any special education program be
carefully conducted. It is common knowledge, for example, that at
the University of California both the EOP director and admissions
officer on each campus seek candidates with maxiwnw likelihood for
academic success.

To assist in the selection process the University of California
requires not only the record of each student's past academic achieve-
ment, but the scores received on the Scholastic Aptitude Test (SAT)
of the College Entrance Examination Board (CEEB). The SAT is cur-
rently the most popular of the aptitude tests used to predict the
academic success of college students, The SAT requirement at the
University of California reflects the nationwide reliance on aptitude
tests in the admissions process. It is notable that between May, 1967
and March, 1968, the CEEB administered the SAT to 887,465 high school
seniors (CEEB, 1969).

This greater reliance on tests has recently caused some questions
to be raised concerning aptitude tests such as the SAT. One question
that often arises is: Just how valid are SAT scores in predicting
academic success for disadvantaged students? This question is perti-
nent since articles have appeared in the literature indicating unex-
pectedly admirable performances of disadvantaged students despite
low probabilities for success as evidenced by poor SAT scores. Among
those authors reporting instances of student achievement surpassing
expected performances as predicted by the SAT are: Sabine (1968) in
Project Detroit at Michigan State University, Sommerville (1967)
Berkeley, and Mergan (1966) at Kutztown State College (Pa.).

Moreover, many of the students in the above reported studies
were admitted to.special education programs with aeelsk classification

denoting "not normally admissible."1. In spite of this fact, during

1The University of California Males 4 percent of each freshman
class to enter as "special action " cases.

2
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1967-68, EOP studonts at the University of California performed at
about the same academic level as regular students yho were originally
eligible for admission. (see Repert to the Regents, 1968).

Findings such as these have led this investigator to an exami-
nation of the validity of SAT scores for disadvantaged students and,
even more important, to an examination of the usefulness of a
traditional "yardstick" in predicting the academic performance of
these students.

Disadvantaged students, as a group, score lower on the SAT than
do nondisadvantaged students. Kendrick (1967) cites evidence that if
all Negro twelfth graders took the SAT-verbal test, 10 to 15 percent
at most mould score as high as 400, and only 1 or 2 percent would
score as high as 500, the mean score for all college students.
Coleman (1966) in the landmark report, Equality of Educational
Opportunity, found Negro students scoring significantly lower than
their white counterparts on verbal items from the School and College
Ability Test (SCAT). This is noteworthy in that the SCAT at the
twelfth grade level is in its verbal parts very close to the SAT.
Hills (1965) showed that for 1,097 Negroes who entered the University
of Georgia system (a system requiring the SAT of all students entering
its member institutions) the mean SAT-verbal score was 266. Among
those students, only 1 percent scored as high as 456 or above and only
3 percent scored as high as 400.

A point to be made from this data is that disadvantaged Negro
students are not likely to be admitted to our more selective inte-
grated institutions due to poor SAT scores. Kendrick has further
noted that the more selective integrated institutions in the North
are continually competing among themselves in recruiting only those
Negro studonts who score higher on the SAT. After citing evidence,
Kendrick also concludes that "of those few best Negro students many,
perhaps most, are going to attend predominantly Negro colleges
anYwaY."

Another point of interest is that by merely establishing high
cutoff SAT scores for admission, an institution can automatically
discriminate against Negroes and other minority groups who, as noted,
score significantly lower than their white counterparts. Currently,
the University of California admits students with a combined SAT
verbal and mathematics score of 1100 regardless of certain academic
deficiencies. One can speculate as to the low number of disadvantaged
students who would, qualify for admission on the basis of this achieve-
ment alone;

The major objectives of this study are directed towards an exami-
nation of certain academic criteria now required of all prospective
students applying for admission to any of the nine campuses of the
University of California. In particular, this investigation focuses
upon the predictive validity of the Scholastic Aptitude Test and high
school average of minority group students entering the University of
California through the Educational Opportunities Program.

3
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More specifically, there are three main objectives of this study;
(1) to determine the degree to which Scholastic Aptitude Test scores
and high school grades .are effective in predicting the freshman grades
of disadvantaged /minority students; (2) to examine the validity of
these same predictor variables for subgroups of minority freshmen
formed on the basis of sex, ethnic background, and "risk" admissions
status; and (3) to discover lei:ether or not there is a bias in using
a comeon regression equation for largely white middle-class students
to predict grades of minority students.

To accomplish these objectives, two major predictors will be
investigated. They are (1) the Verbal score of the Scholastic
Aptitude Test (SATeY).of the College Entrance Examination Board, and
(2) the Mathematics score of the Scholastic Aptitude Test (SAT-M) of
the College Entrance Exandnation Board. A third predictor, high
school average (HSGPA) is included, Since admissions officers generally
use SAT scores in combination with some record of high school perfor-
mance in predicting academic success (Bloom and Peters, 1961). The
criterion to be predicted will be freshman grade point average (FGPA)
as measured at the ciihnination of three quarters of University
attendance.

It is not an intent of this investigation to conduct an exami-
nation of SAT "test bias" as this term is used in its usual sense.
This is not feasible since EOP students receive different treatment
(e.g., tutoring and financial aid) which clearly contrast them to the
majority of students in the regular population. Furthermore, the
special treatment received by HOP students could affect the findings.2
However, through the present approach a bias can be discovered if the
SAT does not possess the same validity for disadvantaged EOP students
as for regular students, but is interpreted as if it does. For
instance, in this study we will be attempting to discover if a
specific SAT verbal score predicts approximately the same freshman
grade point average for a typical EOP student as it does for a regular
college student. Similar questions could also be asked about the
aggregate of predictor variables, such as a combination of SAT verbal
and SAT mathematics scores. In sum, if significant differences are
found in the predictability of the scores using different groups, and
the scores are interpreted in the same manner, then one might label
this interpretation as being biased.

Moreover, this study is not designed to discover reasons for
possible differences in actual versus predicted academic performances
of disadvantaged students. It is felt in some circles, for example,
that disadvantaged students demonstrate spacial attitudes, motivations,
needs and expectations which could affect academic performance.

2For a detailed discussion of interpretation of the findings,
see Chapter Iv.

L.
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Rather, whet 4,/ intended is an empirical investigation of the
predictive validf. cf a particular aptitude test for students enrolled
in this type of pl.am, Hopefully, these findings will suggest future
avenues of approach are illustrate the need for related types of stud-
ies dealing with other factors such as those mentioned.

Importance

Fairminded Individuals have long realized the moral and ethical
bases supporting the justification for enrollinL larger numbers of
qualified disadvantaged students in the more selective institutions
of higher learning. However, as the knowledge of special programs
designed to recruit the disadvantaged spreads throughout the ghettos
and barrios of the big cities, we can expect larger numbers to be
applying for admission. The numbers, in fact, are expected to exceed
the space available. Equally as important are the budgetary restric-
tions which are imposed upon many institutions.

At the University of California, the admission officers, EOP
directors and high school counselors all share the-burden of identi-
fying and recruiting students for EOP. They realize that the selection
of the wrong applicant can be a serious mistake. An unsatisfactory
performance is damaging to the student, the program, and the insti-
tution, among others. Certainly it involves a waste of time, money,
and professional' energies.

Moreover, the enrollment of a disadvantaged student who is a
calculated risk has special meaning. Theoretically, since enrollment

. limitations are imposed upon all University of California campuses,
an EOP student could displace a more qualified applicant. As a result,
some applicants, not in EOP, could feel that it is they who are being
discriminated against rather then those from ethnic minority groups.

With all this in mind, it seems imperative for those concerned
with the selection of EOP students to have criteria proven to be
efficient in determining the academic fitness of each applicant.
It is in this context that this investigation bears its greatest
significance.

It

Definitions
. . .

In order to facilitate communication between this researcher and
the reader, several definitions are presented. In that the terminology
used in this research study may differ- somewhat from other research
reports it is advisable that the reader become thoroughly familiar'
With these definitions.

Disadvantazed Student is defined herein as one who, as being from a
minority ethnic group or a low-income family, or both,has,the
.potential to benefit from a. higher education, but would not
.normally enroll because of his cultural /economic differences
from the majority of students.

:

5
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Roeular Student is defined herein as one 'who is not disadvantaged, as
defined above, and who is in the regular student population.

Subgroup is defined heroin as a special group under -focus that is part
of a larger group.

Predictive Validity is a characteristic within a test or measuring
instrument which accounts for the degree to which the measure
correlates with a criterion of performance or success. A high
predictive validity usually denotes a significant positive or
negative correlation between the predictor and the criterion,
and, conversely, a low predictive validity usually denotes insig-
nificant correlations (see Thorndike and Hagen, 1955).

Admission Status is defined herein as a classification assigned by
the University of California as to a student's eligibility for
admission. Students are classified as either "regular admit,"
meaning they have met all requirements for admission, or as
"special action admit," meaning the student has not met all
requirements for admission but has been able to qualify under
ea.special university admissions rule. To be eligible for
admission to any University of California campus a student
normally must (1) possess at least a B high school average,
(2) take the proper prerequisite high school pattern and

.(3) take the Scholastic Aptitude Test and three achievement
tests in (a) English composition, (b) social science or a
foreign language, and (c) mathematics or science.3

Ethnicity is defined herein as the student's racial background. E0P
students are predominantly from Negro, Mexican-American and
Oriental backgrounds. Smaller numbers come from American Indian
and Caucasian backgrounds.

Populations to be Used

This investigation was conducted on the University of California
campuses of Los Angeles (UCLA) and Santa Barbara (UCSB). Those insti-
tutions are among the largest of the nine campuses of the University
of California system and are located in relatively close proximity
to one another. They were selected as sites for this investigation
primarily for two reasons: (1) both institutions have Educational
Opportunity Programs of similar size and organization, and (2) both
institutions are assumed to possess a similar level of educational
quality.

'Applicants whose scholarship average in the required high school
subjects. is 3.00 to 3,09 inclusive must achieve a minimum combined total
score of 2500 on the SAT and the three achievement tests. An applicant
who is noneligible according to admission'requirements may also be
admitted by examination alone: To qualify,' the total score on the SAT
must be-at least 1100; the scores on the three achieVement tests must
total at least 1650, and the score oneach must be at least 500.

6
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From these campuses two major populations ware defined and
selected for study. These populations are classified as either
disadvantaged or nondisadVantaged, and are described as follows:

Major Populations

Educational Opportunities Progrmq. EOP

This disadvanta ed population includes all first
time freshmen nontransfor students) enrolled in both
the Educational Opportunities Program and in the College
of Letters and Science at. UCLA and UCSB during Fall
Quarter, 1968, and 1969. Of these two groups only those
students with complete SAT scores and high school tran-
scripts were included. Most of these students are from
minority ethnic groups.

Letters and Science L&S

This nondisadvantaped population includes all first-
time freshmen enrolled in the College of Letters and Science
at UCLA and UCSB during the Fall Quarter, 1968, and 1969.
Since this population was extremely large, a random sample
of one in ten was selected from each campus.

It should be noted here that although the original analyses were
intended to include only Fall Quarter 1968 entrants, the later addi-
tion of the Fall Quarter 1969 groups provided' excellent cross valida,
tion material for this study.

REMUATIS

A number of hypotheses pertain to the objectives of this investi-
gation. As stated, according to the null hypothesis, they are as
follows:

1. There is no significant correlation between each of
the independent predictor variables, SAT-V, SAT-M,
HSGPA and the criterion, FGPA for EOP, and L&S.

2. There is no increased significant multiple correlation
when the independent variables are combined to predict
the criterion for EOP, and L&S.

3. There are no significant multiple correlations found
for EOP, and L&S when sex is held constant.

The following hypotheses deal specifically with the EOP groups.
These hypotheses are limited to the EOP populations due to an expected
finding of insufficient eligible numbers in the L&S populations.

7
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4. There are no significant multiple correlations found
for BOP when srecial action admissions status and sex
are held constant.

5. There are no significant. multiple correlations found
for EOP vfnene2t1, sex and special action admis-
sions statusare held.constant...;

6. There are no signifieant differences in the multiple
regression equations found between the respective LO
major populations and the EOP population and selected
EOP subgroups within each campus. .

NOTE: For an explanation of regression equations -and the technique
used for comparison of regression equations, the reader is referred to
Appendix B.

16
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CHAPTER II

. REVIEW OF THE RFPWANT LITERATURE

In order to provide the context.of the investigation under con-
sideration what follows are summaries of findings from selected studies
related to the topic. Since this section is fairly extensive these
summaries are, in turn, synthesized. into a general summary at the con-
clusion of this chapter.

The Prediction of FopAfoi-Reularcoldentsusintheakr
of the College Entrance Examination Board

The selected validity coefficients reported for predicting success
for college students using the SAT appear to be modest. Fourteen SAT
studies reviewed in an ETS bulletin covering the period from August, 1959
to May, 1961 were discussed in Buros (1965; p. 707). The validity coef-
ficients reported for predicted success of male liberal arts students
as measured by freshman average grades range from .16 to .61 with a
median of .35 for the verbal scores, and from .15 to .53 with a median
of .33 for the mathematics scores. Corresponding selected validity
coefficients for female subjects cover approximately the same range
with the median values of .36 and .26 for verbal and mathematics scores,
respectively. In general, the verbal scale has been found to predict
freshman grades better than the mathematical scale in liberal arts
colleges, while the mathematical scale has boen found more valid for
engineering colleges (Buros, p. 706).

A latter review by Howell (1964) also showed that the SAT-verbal
score is a slightly better predictor of first year college grades in
general than is the SAT mathematical score. He found modest mean
validity coefficients of .38 for SAT-V and .36 for SAT-M for 271 groups
of students in four-year and two-year colleges. In addition, Howell
also found higher mean validity coefficients for women than for man.
Cronbach (1960) and Shimberg (1946) also found the correlations for
SAT-V scores with grade point averages higher than those for SAT -I'l
among college students.

Some investigators have stated the importance in determining
validity coefficients for each sex. For example, Durflinger (1943)
has revealed from his comprehensive summary of research on college
success, that regression equations for men and women are not inter-
changeable and should be separately determined.

Among the recent studies conducted using the SAT to predict
college success for women was a study by Spaulding (1959). Spaulding
used three aptitude tests, the SAT, the Ohio State Psychological Test,

.17
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the College Qualifying Test (OW) and high school standing as predictor
variables, and grade point average as the criterion for 208 first-year
women in a junior college, She found the following correlation coef-
ficients with predicted success: SAT-V ,k7, SAT-M .29, SAT Total .41,
Ohio State .44, CQT Total .36, and high school standing .36. Butt,
Vick, and Horneday (196) and Alain (1961) have reported SAT correlation
coefficients for women similar to those of Spaulding.

Several studios of validity using the SAT in conjunction with
disadvantaged populations are available. Hills, Klock, and Lewis
(1963) reported correlations of SAT verbal and mathematics scores
with first year average grades for freshmen entering both the Negro
and white colleges in the Georgia State University system. The
lowest correlations for both male and female students were found in
the white colleges rather than in Negro colleges. .The validity of the
test in Negro colleges is made more striking by the fact that the
standard deviation of the scores in the Negro colleges was approxi-
mately half that in the white colleges. Normally, one might expect
to find lower correlations with less variability in scores.. How-
ever, one explanation might be that in this study scores in the Negro
colleges piled up at the lower end,'and no correction for restriction
in range was applied.

.Biaggie and Stanley (1964) conducted an analysis of variance on
data collected by Hills (1964), over the academic years 1959 through
1962, in the Georgia State University system, They found that when a
correlation for restriction in range was applied, the correlations of
test scores with freshman grades wore significantly higher for the
Negroes than for non-Negroes. When the restriction in range was not
considered, they found that correlations were significantly higher
for non-Negro females than for Negro females; there were no significant
differences among Negro and non-Negro males. Thus, Biaggio and Stanley
demonstrated that the application of a restriction in range formula was
necessary in counteracting the effects of a piling up of scores at the
lower end of the range.

Stanley, Biaggio, and Porter (1966) extended the Biaggio-Stanley
(1964) study to cover six years, 1959 to 1964. When correlations
with grade-point average were corrected for restriction in range and
subjected to four analyses of variance (SAT-V for men and women; SAT-M
for men and women), they were found to be significantly higher in the
Negro colleges. When the original correlations were used in the
analysis of variance technique no significant differences between non-
Negro males were found, but the correlations for non-Negro females
were significantly higher than for Negro females. They concluded that
SAT -type test scores are valid for the prediction of the college grades
of Negroes competing with Negroes and taught primarily by Negroes.

Roberts (1962) found that in a sample of 129 Fisk freshmen, SAT-V
scores had a correlation of .63 with freshman grade point average, and
SAT-M scores, a correlation of .68. In 1964, Roberts reported the
correlation coefficients for 1962 freshmen in eight Negro colleges with

10

18



sample sizes ranging from 40 to 203. The median correlation with fresh-
man grade-point average was .50 for SAT-V and .47 for SAT-M These
correlations are similar to those observed in other populations.

McKelpin (1965) studied the prediction of freshman grades from
SAT scores and high school averages in the predominantly Negro liberal
arts college, North Carolina College at Durham. He found validities
that were as high as those commonly reported in the literature.

Stanley (1967) found that end of year freshman grades of the
women in thirteen predominantly non-Negro co-educational state
colleges in Georgia were predicted much better by SAT verbal scores
over a six-year period than were grades of the men in those colleges.

..

Stanley and Porter (1967) found SAT type test scores about as
valid for Negroes competing with Negroes and taught chiefly by Negroes
as they were for. whites. They also concluded that this prediction
may be approximately equal for the races within integrated colleges.

The validity of the SAT-for predicting academic success of
Negro students in integrated. colleges was investigated by Clark and
Plotkin (1963). They studied a. group of students who had applied for
aid from the National Scholarship. Service and Fund for Negro Students
in order to enter interracial colleges in the years'1952 and 1956.
Clark and Plotkin suggest that perhaps the SAT is not a valid pre-
dictor of academic success for Negroes in integrated colleges. They
found that while the SAT did discriminate between those who completed
college with a B plus or hider average and those wh000mpleted

.

college with a C plus or lower average, it did. not discriminate bet-
ween those who completed college and those who did not graduate.
Clark and Plotkin (1963, p. 21) also stated that the academic per-
formance of the students they studied .was far beyond the level that
would be indicated by College Board Scores.

The Clark and Plotkin study led to a large scale investigation
by the Educational Testing Service, the designer of the SAT. The
investigation conducted by Cleary (1966) had as its purpose whether
Negroes' college performance is greatly underestimated by SAT scores
when the Negroes are entering an integrated institution. In this
study, SAT scores were compared to freshman grades in three inte-
grated colleges, two in the east and one in the southwest. In the
two eastern schools, Cleary found no significant differences in the
predictive validity of the SAT for Negro and white students. In
the one college in the southwest, significant differences were found
in predictive validity; Negro students were slightly overpredicted.
Thus, where the SAT was found to be biased, it was reported to be
biased in favor of the Negro students. An earlier investigation
Cleary and Hilton (1966) concluded that the items in the Preliminary
Scholastic Aptitude Test (PSAT) were not biased and that, if the PSAT,
is discriminatory, the discrimination is not attributahle.to parti-
cular sets of items but to the test as a whole.

11
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In,sam, the previous studios do tend to support the conclusion
that the validity of the SAT as a predictor of college grades for
Negroes in Negro colleges appears to be at least as good as the pre-
dictive validity for white students in predominantly white colleges.
Some confusion, however, existsregarding the predictive validity of
the SAT for disadvantaged students in integrated colleges as indicated
by the different conclusions of Clark and Plotkin (1963) and Cleary
(1966).

Unfortunately, all of the reported studies thus far suffer from
at least three observable shortcomings: (1) The populations are
mainly Negro; other minority ethnic groups are not considered. (2) The
bulk of the studies deal with southern Negro collegestudents, with the
exception of Cleary's uhich included two eastern state-supported
institutions and one state supported institution in the southwest.
(3) Little background information is proVided on the student population.
by the researchers. For instance,-typicallyone does not know how
"disadvantaged" is defined or if the disadvantaged students partic-
ipated in any special programs.

Unlike other published studies the investigation herein will
consider different minority ethnic groups. In addition, it.was con-
ducted on two campuses of.a prestigious, integrated state-supported
western institution with a rapidly increasing minority group enroll-
ment. The term "disadvantaged" is clearly explained so that the
reader should find no ambiguity in its definition, Finally, this
investigation appears to be the first, to the best of this researcher's
knowledge, to examine empirically the predictive validity of estab-
lished admissions criteria for disadvantaged students enrolled in a
special education program.

The Prediction gfmykmaudish School Aver

The most comprehensive investigation of the high school grade point
average as a predictor of college success was conducted by Guisti (199a).
Guisti compiled a table in which he condensed the findings of six pre-
vious survoys of the literature pertaining to high school averages
(p. 207). He concluded that "the most significant conclusions resulting
from the exploration of the field of predictions studies is the unquos-
tionable superiority and stability of high school averages as a single
source of data for predicting college success" (p. 207).

Among additional studies corroborating the findings of those
reviewed by Guisti are those by Carlson and Milstein (1958), Douglass
(1931), Frederiksen and Schrader (1952), and Scannel (1960).

The Prediction of FGPA Usin Multi le Predictors

Prior to this section we were concerned with how well separate
predictors (i.e., SAT scores or high school averages) estimated the
academic success of college students. Now we will be concerned with
what results when the predictors are no longer used separately but
rather in combination to estimate academic success.
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Howell (1965) in his report to the College Entrance Examination
Board noted, from his sample of 231 groups in four-year and two-year
colleges exclusive of engineering groups, that the mean multiple
correlation coefficient of high school average and SAT scores with
freshman grade point average jumped to .60 from .28, .33, and .43
after combining SAT-M, SAT-V and high school grades. This, as shown,

was a significant increase over the correlation coefficients derived
when the predictors were used separately to estimate academic success.

Fishman and Pasanella's (1960) survey of selected studies per-
taining to college admission revealed that for 147 studies predicting
FGPA from high school records and College Board scores, the range of
multiple correlation was from .34 to .82 with a median of .61. Their
survey also revealed that in twenty-one studies which used an aptitude
test (such as the SAT) plus the high school average, the multiple
correlation was increased from .00 to .23 beyond the zero-order corre-
lations based upon high school average alone. In general, their
survey indicated that the use of one or more predictor variables in
combination with the high school average improved the forecast of FGPA
in 181 studies by .00 to .38 with an average gain of .11.

The College Entrance Examination Board (1968) also has noted
that research studies have demonstrated that a combination of SAT
scores and high school record is a better predictor of the ability
to do college level work than is either one alone (p. 19).

Among the studies conducted using multiple variables to predict
college grades were those by Hills, Masters and Emory (1961), Jones
and Micheal (1963) and Micheal et al. (1962).

Hills, Masters and Emory found multiple correlations between
freshman grades and SAT-M, SAT-V, and high school average similar
to those reported by Fishman and Pasanella (1960). Jones and Micheal
(1963) and Micheal et al. (1962) found increased multiple correlations
by combining.the same variables for both men and women students.

Finally, Olsen (1957), and Roberts (1964) reported that mhen SAT
scores have been used in combination with high school record, similar
multiple correlations have been found in both Negro and white colleges.

Summary of Relevant Literature

This section summarized the general trends in prediction research
during the past forty years. Particular emphasis was placed upon SAT
scores and high school averages as they predict college success for
regular and disadvantaged student populations.

The following are some of the main findings:

1. The SAT is only a fair predictor of college.saccess
when used alone. Modest coefficients of correlation

have been reported when the SAT is used to predict FGPA.
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2. Coefficients of correlation for female students appear
to be slightly higher than those for male ,students.

3. For disadvantaged college students enrolled in Negro
colleges the validity of the SAT as a predictor of.
college grades appears to'be at least as good as the
predictive validity for -white students in predominantly
white-colleges.

4. For disadvantaged college students enrolled in integrated
Colleges there is some controversy as to how well the SAT
predicts college grades.

The high school grade point average appears to be a better
predictor of college grades than SAT scores.

. A combination of SAT scores and high school average
improves the validity coefficients for both regular
and disadvantaged students.

7. When a combination of SAT scores and high school
averages are used to predict college grades, the high
school average still contributes the most to predict-
ability.

A reading of the literature to date indicates that the
investigation herein appears to be the first to examine
established admissions criteria empirically for different
ethnic minority groups enrolled in large integrated
state supported institutions, and to provide extensive
descriptive data for these same groups. Moreover, this
appears to be the first published study to clearly define
the term "disadvantaged" as used within an empirical
investigation and to consider the validity of the SAT for
disadvantaged students enrolled in a special education
program.



COINRCTION OF 'f HE DATA AND DESCRIPTION
OF THE CAMPUSES AND SAMPLES

The University of California, Los Angeles (UCLA) first opened
its doors to 250 students in 1919. Situated in the Westwood Hills
in Western Los Angeles, UCLA was originally known as the "Southern
Branch" of the prestigious University of California.' The Fall 1968
enrollment at UCLA was 28,997. Of this figure 18,695 were under-
graduates. The College of Letters and Science enrolled 15,078 and
was by far the largest of the undergraduate colleges. The Educa-
tional Opportunities Program at UCLA reported a Fall 1968 enrollment
of 737 students.

The University of California at Santa Barbara (UCSB) was estab-
lished in. 1944. It has since undergone extensive growth from an
undergraduate liberal arts college to a general university campus.
UCSB is located on the Pacific seashore, two miles from the town of
Goleta and ten miles from the city of Santa Barbara. Enrollment at
UCSB, as of Fall 1968, was 12,619. There were 10,858 undergraduate
students, of which 10,308 were enrolled in the. College of Letters
and Schence. The Educational Opportunities Program reported a Fall
1968 enrollment of 231 students.

On both campuses a roster of Fall 1968 and 1969 entering, first
time (nontransfer) EOP students was obtained from the respective EOP
offices. These rosters were later modified by eliminating the names
of thoseEOP students who were not enrolled in the Colleges of
Letters and Science.

At UCLA, a computer program was developed and utilized to,
retrieve the IAS sample from the campus student profile tapes.7
From these tapes the computer program selected data for all entering
first time (nontransfer) students enrolled in Letters and Science,
Fall 1968 and 1969. From this list every tenth name was selected
for inclusion in the L&S sample. In addition, the roster of UCLA
EOP students was compared to the entire Letters and Science list,
and those EOP students not enrolled in Letters and Science were
dropped from the study.

4
In Fall 1968 the University of California (UC) enrolled around

100,000 students on nine separate campuses.

5The Fall 1968 and 1969 student profile tapes contain the names
and,cartain,:registration-data on all students registering at UCLA. during
that quarter.
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At UC3B, the L&S sample was selected in a different manner. The
names of the students were chosen by picking every, tenth student reg-
istration card from a student coed file located in the Registrar's
Office, These cards were color coded according to year in college,
so that selection of: all entering freshmen was a straightforward task.
However, in the fee cases when a card denoted that the student had
not enrolled in Lett ere and Science, it was by- passed and the card
immediately following the by-passed one was considsrec, The UCSB
Admissions Office cooperated by providing information as to which of
the students on the EOP roster had not enrolled in Letters and Science..
Those noneligiblo EOP students were dropped from the study.

Once the student population and samples were selected, the next
task was to gather a complete set of data on each variable of concern
for all students. ° These variables were as follows: sex, ethnic
background, admission status, high school average; freshman grade
point average, units attempted, SAT-Verbal scores, and SAT-Math scores.
Each of these variables will be discussed in this-section, In a
related study, Cherdack (1970), data reported herein wore also
gathered on age, income status, residence status, major field and
area field grade point average using only the Fall 1968 groups.

Chi-square and analyses of variance techniques were applied to
determine significant differences between the groups and subgroups on
selected variables. In each ease the .05 level (pee: .05) was con-
sidered the minimum leVel of statistical significance. The reader
will find a description of these techniques in Appendix D.

.

6
0n the UCLA campus, a compUter program was developed to transmit

the data from the tapes directly to IBM computer cards. Data for all
variables except freshman grade point averages, units attempted and
ethnic background were extracted from.: the student profile tapes.
Information on ethnic background for EOP students was provided both
by the EOP office and the EOP counselors in Letters and Science,

The Registrar provided a transcript, Spring Quarter 1968 and 1969, for
each student in the study. From these transcripts data on freshman
grade point averages were recorded on worksheets and later keypunched
on IBM computer cards for analyses.

On the UCSB campus, a computer program was not available for
.

assistance in gathering data. Instead, .the Admissions Office provided
the necessary descriptive data on each student. The Registrar made
transcripts available for determination of freshman grade point
averages and units attempted. .The EOP Office provided ethnic back-
ground information on the EOP students. All data were also recorded
on worksheets and later keypunched for computer analyses.
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Table 1 shows the distribution of sex for EOP and L&S students. Here

it is shown that for.the 1968 groups there were 113 UCLA EOP and 216 L&S

students included in this study. The.1968 samples at UCSB included 110

EOP and 200 L&S students. For the 1969 groups, the numbers of EOP
students dropped slightly to 102 for UCLA and 107 for UCSB. There was

however, an increase in the numbers of L&S students due to larger
enrollment in both institutions: 280.atUCLA and 251 at UCSB.

TABLE 1

Distribution of Sex for EOP and I&S Students

Sex

EOP L&S
Chi-
square(N) % (N) %

UCLAa-1968

Male (46) 41 (105) 49
Female (67) 59 (111) 51 1.561

Total (113) 100 (216) 100

UCSB a-1968

Male (57) 51 (99) 50

Female (53) 49 (101) 50 0.4
Total (110) 100 (200) 100

(Chi-square) (2.33) (0.04-

UCLAb=1969

Male (42) 41 (152) 51
Female (60) 59 (128) 49 2.34t-

Total (102) 100 (280) 100

UCSIP-1969

Male (45) 42 (127) 51
1Female (62) 58 (124) 49 2.56

Total (107) 100 (251) 100

(Chi-square) (0.015r (0.095t

a 1968 group da ta

b1969 group data
t = Not significant

Chi - squares, for lex were analysed comparing between campus dis-
tributions (i.e. UCLA EOP vs UCSB EOP) and within campuses (i.e. UCLA
EOP. viUCLA L&S). Sex data for each year were analyzed separately.



As Tablo 1 reveals, there was a fairly equal distribution betweon

the sexes. Bone of i.e poreentages shown appear to deviate extensively
from a 50-50 percentage, and correspondingly, none of the chi-squares
computed were significant, In sum, neither csmpus has shovn a pre-
ference for either sex as determined by their enrollment patterns.

There are, however, different campus patterns in EOP recruitment,

as noted in Table 2. Both campuses do enroll more Negro and Mexican-
American students than the other ethnic groups shorn. However, at

TAT3LE 2.

Distribution of Ethnic.Ba:ekground for EOP Students

Ethn ic Background

UCLA UCSB
Chi-
square(i) (N)

1963

Negro (43) 38 (63) 57
Mexican-American (32) 28 (36) 32
Oriental (20) 18 (6) 6 24, 35**
Caucasian (17) '15 (2) 2

American Indian (1) (3) 3
Total (113) 100 (110) 100

1969

Negro (31) 30 (h2) 39
Mexican-American (43) 42 (56) 52
Oriental
Caucasian

(15) 15
(8) 8

(1) 1
21.40**

American Indian (5) 5 (4) 4
Tote]. (102) 100 (107) 100

(Chi-square (29.01)*" (32,15)**

**p<.01

UCLA during 1968 only 38 percent of the students were Negro. At UCSB
this percentage was 57 percent. The proportions of Mexican-American
students enrolled were more similar (28 percent at UCLA vs 32 percent
at UCSB). The Oriental groups again reflect major differences between
UCLA and UCSB (18 percent vs 6 percent). Moreover, during 1968, UCLA
recruited a larger percentage of Caucasian students (15 percent vs
2 percent). The Amer-lean Indian enrollment was low on both campususe

There were some significant changes ethnic enrollment for 1969
which can also be readily seen in Table 2. For instance, during 1969,
UCLA recruited a smaller proportion of Negro students and larger numbers
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of Mexiean-Americans (30 and 42 percent respectively). Likewise,
at UCSB Negro enrollment dropped to 39 pereent and Mexican-
American enrollment increased to 52 percent. The Oriental enroll-
ment pattern still shows UCLA recruiting a larger propertion of.
Oriental students (15 percent at UCLA vs 1 percent at UCFB).
Caucasian enrollment renamed low on both campuses, with UCLA
enrolling about half as many Caucasians as in 1968. On the other
hand, American Indian enrollment increased on both campuses. All
of the chi -- squares computed wore significant.

The campus differences in distribution of ethnic enrollment
could be interpreted in various ways. A point to keep in mind,
however, is that while one EOP goal may be to recruit represent-
ative proportions of students from the different ethnic back-
grounds found in the community, this may not always be possible.
Each ethnic group has now organised itself in an effort to bring
additional numbers of their kind to the campus community. The
EOP director and Admissions Officer both face pressures from those
and other interested organizations and groups. It should be
interesting to follow the trends in enrollment and to observe
further developments.

Table 3 is a special table developed for making campus com-
parisons of admissions status. Students classified as "regular
admits" were those qualified for admission to either campus under
existing admission standards; almost all of the I&S students on
both campuses during 1968 and 1969 fall into this category. In
addition, the University of California enforces a rule by which up
to 4 percent of each entering freshman class may enter without
meeting existing admission requirements. Students admitted under
-this "Lb percent rule" are classified as "special action" cases.
The reader will find these students included in the "special
action" category in Table 3.7

For further information on the types of special action defi-
ciency areas the reader is referred to the definition of Admissions
Status in Chapter I. Table 3 shows that at UCLA during both 1968
and 1969 larger percentages of EOP regular admits were enrolled
than EOP special action students (69 and 65 percent vs 31 and 35
percent). At UCSB, however, the trend is reversed. Few special
action cases were found in the L&S populations on both campuses.
With the exception of the between campus L&S comparisons, all of
the chi-squares were significant.

7For a further breakdown of distribution of students in to
types of special action categories see Chcrdack (1970).
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TABLFE.3

Distribution of Admissions Status for EOP and US Students

Admissions Status

.EOP MS
Chi-.

square(N) (N)

UCLO-1968

Regular Admit (78) 69 (216) 100

Speoial Action (35) 31 74,86**.

Total (113) 100 (216) 100

UCSBa-1968

Regular Admit .(40) 36 (197) 98
Special Action (70) 64 (3) 2 153.29
Total (110) 100 (200) 100

(Chi 7square) (100.56)**

UCLA' -1969

Regular Admit (66) 65 (272) '97
Special Action (36) 35 (8) 3 , 64,55**
Total (102) 100 (280) 100

UCSBb -1969

Regular Admit (44) 41. (247) 98
Special Action (63) 59 (4) 2 191,65**
Total (107) 100 (251) 100

(Chi-square) (27,04) * (0.94

a.1968 group data
b1969 group data

1-p r= Not Significant
* p c.05
*p c.01
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TAPLI:,: 4

. Distribution of Cases of Dismissal and
Withdrawal for ECP and LR:S Students

Scho3astic Standing

L&S ,

(N) e (N)

Chi-

ucr 0- 4968 (113)c (216) ..
.

. .

.

Dismissed
Withdrew

(12)

(8)

10

7

(10) 5
(14) 6 10.71**

Total. Attrition (20)d 18 . (2)4) 11

liCSBa 4968 (110) - (200) -

Dismissed (5) 5 (8) 4
Withdrew (8) 7 (17) 9 1,4-
Total Attrition (13). 12 (25) 13

.(Chi-square) (7,08)** (9,06)**

ucLAb-1969 (IO2) - (280 -

Dismissed
Witbdrew

(3)

(5)

3

5

(8) 3
(21) 7

I-2,01
Total Attrition (8) 8 (29) 10

ucsBb -1969 (107) - (251)- -

Dismissed - -

Withdrew (2) 2 (21) 8 52,10**
Total Attrition (2) 2 (21) 8

(Chi-square) (71,02)** (40. oi )**

Note.-Table reflects attrition data over three quarters of
university attendance,

1968 group data
1969 group data

°Total number of students enrolled fall quarter inclusive
through spring quarter.

tp = Not significant

. ,

Table 4 shows the distribution of cases of dismissal and with-
drawal for EOP and LO 'students. Here we are interested in deter-
mining the rate of attrition among the different groups included, in
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this study. In Table 4 the reader may note that although most of the
chi-squares were statistically significant, there were not large dif7
forences in the attrition rates of the various groups. The largest
dropout rate was 18 percent which occurred for 1968 UCLA EOP students.

The reader should also note that at both UCLA and UCSB the attri-
tion-rates for both EOP and L&S decreased in 1969. It appears both
institutions wore doing a better job at retaining their students. In
that the academic aptitudes of the enrolled EOP students in 1969 was
not noticably better than that of the 1968 EOP enrollee, as evidenced
by predictor variable scores, one could speculate that improvements
were made in the programs to bolster retention. For example, the
tutor/counseling aspects of EOP could have worked with increased
effectiveness.

Having shown that the attrition percentages did not very signif-
icantly between our basic comparison groups we will now turn to the
performance data concerning the first of our three predictor vari-
ables, HSGPA.

Table 5 shows the mean and standard deviation for HSGPA. Here
it can be seen that the entering mean HSGPA was higher for entering
L&S students during 1968 and 1969 than for EOP students. The within
campus EOP vs L&S F-ratios were also significant for all groups with
the exception of 1969 UCLA EOP vs L&S. Similarly, Table 4 reveals
that UCLA EOP and L&S students achieved slightly higher high school
grades than their respective UCSB counterparts; these between campus
F-ratios were also significant. One interpretation of the lower high
school grades achieved by UCSB EOP students is that more of these
students were admitted as spacial action cases and as such, probably
had high school averages below 3.00.

Table 6 shows the means and standard deviations for the second
of the predictor variables, SAT-verbal scorns, Once again, similar
to the results shown in Table 5, the mean SAT-V scores of entering
L&S students was higher for entering L&S students during 1968 and 1969
than for EOP students. The within campus F-ratios were, in this
instance, all statistically significant. Likewise, UCLA EOP students
achieved slightly higher SAT-V scores during both years than UCSB EOP
students; these F-ratios were significant. The between campus L&S
F-ratios were, however, not significant, thus illustrating less
variability in their SAT-V distributions.

It was expected that the EOP groups would score lower on SAT-V
than the L&S groups. In that many of the students were from impover-
ished backgrounds, it was anticipated that their verbal fluency, as
a group would be impaired. Moreover, many of the EOP students were
Mexican-American. For the majority of these students, low scores were
particularly expected since Spanish, rather than English, is probably
the basic language spoken in the home. As noted, an analyses of
variance revealed the expected significant differences in the within
campus comparisons.
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TAKB 5

Means and Standard Deviations of High School Grade Point Averages
(IISGPA) for EOP and TAS Students

EOP LAS F ratio

UCLA~ -1968

Mean HSGPA_ 3,29 3,47

S.D. .36 .31 21,97**

(N) (113) (216)

UCSDa -1968

Mean HSGPA 2.89 3.36

S.D. .51 42 73,16**

(N) (110) (200)

(F ratio) (44.87)** (10.79)**

UCLAb -1969

Mean HSGPA 3,24 3.46

S.D. .37 .35 3,4
(N) (102) (280)

ucsBb -1969

Mean HSGPA 2.95 3,144
S.D. -,49 .42 29,06**

(N) (107) (251)

(F ratio) (40.71)** (20.04)**

a1968 group data
b1969 group data

-gyp = Not significant
**p,..; .01
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TABLE 4

Means and Standard Deviations of SAT-V Scores for
EOP and L &S Students

EOP LecS F ratio

UCLAa -1968

Mean SAT-V 468 557
S,D, 96,6 86.7 76,51**
Range 210-730 350.780
Tot&. (N) (113) (216)

USCBa1968

Mean SAT-V 468 565
S.D. 96,1 83.9 186,24**
Range 230-650 320-300
Total (N) (110) (200)

(F ratio) (10,70)** (1, oo)t-

UCLAb-1969

Mean SAT-V 443 548
S.D. 84,9 84.4 10,79**
Range 210 -730 350-780
Total (N) (102) (280)

UCSBb-1969

Mean SAT-V 381 548
S.D. 98,1 82,7 84,16**
Range 240-680 320-800
Total (N) (107) (251)

(F ratio) (42, 67)** (3. 01)t

a1968 group.data
b1969_groupdata

= Not significant
**p
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TOLE 7

Means and Standard Deviations of SAT-M Scores for
EOP. and. L &S Students

FOP F ratio

UCLAa-1968

Mean SAT-M
S.D.
Range
Total (N)

UCSBa;4968

Mean SAT-M
S.D.

Range
Total (N)

(F ratio)

upub1-1969

Mean SAT-M
S.D.

Range
Total (N)

UCSBb-1969

Mean SAT-M
S.D.

Range
Total (N)

(P ratio)

495 585
102,7 88.3

300-750 350-800

(113) (216)

449 567

91.7 85,1

260-640 340-800

(110) (200)

(12.3951- (3.64)1

492 583
100,0 86,7

300-750 360-800
(102) (280)

427 578
88.6 90.9

240-670 310-800

(107) (251)

(52.04)** (8.06)1-

67.63A*

112,05**

97.08**

74.32**

a1968 group data
b1969 gonp.data
fp Not significant
**p ,O1

.Table 7 is a presentation of they means and standard deviations
for the third of the:predictor variables, SAT-mathematics scores.

.

With some-notable exceptions, the pattern of scoring for this variable
is:similar to that shown for SAT-q. One exception was that most groups
scored higher on SAT-M than on SAT-V. In addition the standard

deviations were also slightly higher for most groups, thus revealing



greater variability in the distributions. Analysis of variance
showed, once again, significant differences in the within campus
comparisons. However, unlike SAT-V, there was no significant
difference found in the between-campus EOP comparisons. Similar
to SAT-V there was no significant difference found in the batman-
campus I&S comparisons. Since the mathematics portion of the SAT
does not test verbal skills, one could speculate that the SAT-M
score perhaps does not penalize a student as much for an apparent
lack of verbal ability.

In this study it was also possible to measure how well the SAT
scores of the I&S samples reflected the SAT scores of each total
campus population. A Report from the Director of Admissions and
University Registrar (1969) listed 1968 SAT scores for all nine
University of California campuses. The mean 1968 SAT scores
listed in this Report for the UCLA and UCSB campuses wore practi-
cally identical to those shown in Tables 6 and 7. The largest mean
score difference (10 points) was found for SAT-M scores on the UCSB
campus, The University Report showed the mean SAT-M score for UCSB
at 578, while Table 7 shows a mean SAT-M score ef.567. The remainder
of mean score differences averaged 4 points. The University Report
did not list the moan SAT scores for each college within a specific
campus.

Having reviewed some of the findings pertaining to distributions
of SAT scores and high school averages, lot us now turn to Table 8
where the results of an analyses computing mean units attempted
together with the means and standard deviations of FGPA are pre-
sented.

Table 8 first shows the mean and standard deviation of all
courses taken for credit. In compiling these results, courses taken
as Pass/Fail were included. These data, as well as the data compiled..
for FGPA, were obtained for each student's Spring Quarter transcript.°
Over three quarters, L&S students on the average, tend to take more
units for credit than do EOP students; while the typical I&S student
attempted about 40 units over three quarters, the typical EOP student
attempted about 36 units. For the most part, this difference tends
to be about one course (or 4 units). Analyses of variance showed
the EOP versus US differences to be significant, but the between-

EOP comparisons were not found to be significant.

8
In computing quarterly grade point averages from transcripts the

same procedure was followed as used in computing HSGPA. That is, the
number of grade points earned was divided by the number of units
attempted. However, unlike in determining HSGPA, all courses except
those taken as Pass/Fail were counted. In addition, courses graded
an "I" (incomplete) wore counted as zero points unless removed prior
to the time of computation.

5.
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TAIIIE 8

Means and Standard Deviations of Units AtteJipted and Freshman
Gra&, Point Averages (FGPA) for EOP and FMS Students

FOP
F ratio

Un, Att, FGPA n, Att. FGPA

UCLAa -1968

Mean
S.D.

UCSBa -1968

Mean
S.D.

(N=98)

35.2 2.64
6,2 .45

(N=100)

36,4 2,4,3
6.4 .57

(N=196)

39,1 2.75
5,0 .48

(N=183)

40.2 2,66

5.4 ,48

43,82** 21,32,,t

13,89*,,

(F ratio (1.00- (0.61) (2.74' (3.32)t

UCLt -1969 (N=98) (N=254)

Mean
S.D.

36,1 2,44

5.8 .51

4.0,0 2,83

5.3 .51
39,02** 17.02*

UCSBb -1969 (N=105) (N=230)

Mean 36,2 2.34 41.3 2,74 36,05** 20,54**
S.D. 5,4 .64 4.9 .53

(F ratio) (1.575t- (3,10 (2.00- (1.57)1

Note,-Abbreviated: Un. Att. = Units Attempted
1968 group data
1969 group data

tp = Not significant
**p..01

Table 8 also depicts the differences found in the mean freshman
grade point averages computed over three quarters. Similar to units
attempted, the FGPA for all I&S groups was higher than those of their
respective EOP counterparts. The highest performing group was 1969
UCLA I&S (2.83) and the lowest perfondalg group was 1969 UCSB EOP
(2.34). Analyses of variance revealed significant differences in all
the within-campus comparisons. Similar to units attempted, no sign-
ificant differences between campuses were found when both the EOP
and I&S groups were compared each year by analyses of variance.
Although the mean FGPA was slightly improved for 1969 I&S grouns,
there was a slight decrease in the moan FGPA for 1969 EOP groups.
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As a final note it should be pointed out that Table 8 deals with
persistors only. That is, analyses were conducted.using the data of
only those students who had not dropped from either institution. More-
over, the reader will later note that nonpersisters wore not included
in the analysis section of this research report. Although it was not
incorporated into the design of this investigation, admittedly, an
alternative approach using analysis of data for nonparsisters as well
could have proven equally fruitful.

Chapter Summary.

In this section, descriptions of the two campuses (UCLA and UCSB)
were first presented. Both campuses aro part of the University of
California system, and as such, currently operate an Educational
Opportunities Program and a College of Letters and Science. The
total enrollment at UCLA was more than twice that of UCSB during the
academic year 1968-69.

Two major populations (EOP) and (L&S) were selected for study
during Fall Quarter 1968. Identical groups were selected during Fall
Quarter 1969 for cross validation purposes. At UCLA, student profile
tapes and a computer were utilized in retrieving the samples and
gathering the data. At UCSB, most of this was done by hand. Ethnic
information was provided. mainly by the EOP offices on both campuses.
The registrars and admissions offices provided transcripts and
admissions data. Distributions for the different demographic and
academic variables were presented in tabular form. In most cases,
comparisons of these variables were made both within-campuses
(UCLA EOP vs UCLA L&S; UCSB.. EOP vs UCSB L&S) and between-campuses
(UCLA EOP vs UCSB EOP; UCLA L&S vs UCSB L&S). In general, analyses
were conducted separately or each year with few atatistical =rat
parisons made between the 1968 and 1969 groups.

Overall, more significant differences were found in the between-
campus comparisons than in the within-campus comparisons for the
groups studied.

What follows is a summary of the significant findings for each
of the variables studied. In a related study Cherdack (1970), analyzed
additional demographic data gathered on the 1968 groups only. These
findings pertaining to age, residence status and choice of major field
are also presented in this summary.

14 Sex: Generally, there was an equal distribution of males
and females in all groups.

Aae: The mean age for all groups was slightly over 18
years (Cherdack, 1970).

Residence Status: There were low percentages of students
enrolled from Out of state; Ninety-six percent, or better,
of the EOP groups were California residents. Ninety-three
percent or better of the L&S gimps were California residents
(Cherdack, 1970).
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4. Ethnic Back,:round: During 1968, the EOP Negro enroll-
ment larger than that of any of the other ethnic
groups; Moxican-American enrollment was second largest,
and Oriental enrollment third. During 1969, Negro
enrollment increasing to first; Oriental enrollment
remained third. American Indian enrollment increased
significantly on both cempuses during 1969.

5. Admissions Status: There were few special action cases
in the US samples; larger percentages were found in
the HOP groups. Tho EOP at UCSB enrolled more special
action students than the UCLA HOP.

6. Major Area Fields: The largest percentage of students
in each group was enrolled as Undecided. In most in-
stances, the choice of a major in physical sciences
appeared least popular, while the choice of a major in
humanities appeared most popular. Students at UCSB
were generally underrepresented in physical science
major fields, but majored more in life science fields
(Cherdack, 1970).

7. HSGPA: On each campus, the LIS groups had higher mean
HSGPA's than the HOP groups, The mean HSGPA for UCLA
was higher than that of UCSB EOP, and the mean HSGPA
for UCLA L&S was higher than that. of UCSB I&S.

8, SAT-V: On each campus, US students scored higher
than EOP students. The mean SAT-V scores for the UCLA
EOP and US groups were generally higher than those of
their respective UCSB HOP and L&S counterparts.

.9. SAT-M: On each campus, US students scored higher
than EOP students. The mean SAT-M scores for the UCLA
EOP and L&S groups were higher than those of their
respective UCSB HOP and L&S counterparts.

10. Units Attemnted: On each campus, US students attempted
more units than EOP students; this difference was about
4 units (one course) over a year. UCLA and UCSB EOP
students attempted about the same number of units; as
did UCLA and UCSB I&S students.

11. FGPA: On each campus, US students had higher FGPA's
after three quarters than EOP students. The moan
FGPA's for UCLA EOP and US were slightly higher than
those achieved by their respective UCSB HOP and I&S
counterparts.

12. Attrition: On each campus, no discernible pattern
could be found differentiating the EOP and US attrition
rates. However, on each campus the attrition pGrcent-
ages for EOP and MS were lower in 1969 than in 1968.
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13. Area Field GPA's: In Cherdack (1970) matched low income
EOP and L&S subpopulations were selected from each of

the major EOP and L&S groups. These matched groups
(EOPLI) and (LSLI) were than compared in grade point
averages received in courses taken in the major area
fields of physical sciences, life sciences, social sci-
ences and humanities. It was found that more UCSB
students enrolled in life science courses and did bettor
in these same courses than UCLA. students. In addition,

more UCLA students enrolled in physical science courses.
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CHAPTER IV

Findines and Analysis

This chapter is divided into four main sections: Tho first
section is devoted to the data concerning the homogeneity of bet-
ween campus populations and focuses upon the question of whether
or not these groups should be combined for additional analyses;
the second section concerns the correlational patterns discovered
for the populations and various subgroups; the third is devoted to
-multiple regression analyses; and the fourth covers the data con-
cerning prediction and predictor bias. Since the first three sec-
tions of this chapter contain an extensive amount of detailed
analysis, the reader is provided with a series of composite tables
near the end of the chapter which synthesize these findings.

z;tserComeitheM_jorposplations

In the previous section, data were presented. separately for each
university campus. The plan for this chapter was to combine the
between-campus groups where possible. For example, it would have
been advantageous to form a single group by combining the UCLA and
UCSB.BOP students. This would have resulted in an increase in the
number of cases, a reduction of sampling error, and in more exten-
sive analyses. Therefore, as a first stop, each UCLA major population
was compared to its UCSB counterpart to determine whether or not the
groups were homogeneous and could be considered as a whole.

In that one method for determining homogeneity between two groups
is to compare their multiple regression equations, a computer program
based upon the Wilson and Carry (1969) model was developed for,this
purpose.9. Table 9 depicts the summary of results obtained when the
between campus major populations were compared according to Wilson
and Carry.

. .

It Will be noted in Table 9 that significant differences were
found in the between-campus 1968 and 1969 regression equations when
similar groups were contrasted over a 2 year period. Consequently,
none of the between-campus EOP or L&S groups were combined for further
analyzes.

9See.AppmtietB, for a discussion of multiple regression and the
Wilson and Carry (1969) model.
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One imitation of being unable to combine groups was that fewer
number of cases become available for analyses. This outcome somewhat
reduced the amount of hypotheses testing that was originally intended.10

TABLE 9

Summary of Comparison of. Between Campus Regression
Equations for EOP vs US Populations

UCLA UCSB "c aH SS2b df jr ratio

EOP vs EOP` 31924 -31924 90.3 31.667*

L&S vs I&Sa -14606 23918 175,3 9.825*

EOP vs EOPh 17142 46159 92,3 33.155*

IBIS vs LPeSb 32760 -48396 243.3 12.947:;

ti.968 groups
'1969 groups

°Residual sum of squares due to variation of indivAdual'group
(beta) weights about the pooled within class weights.

dResidual sum of squares for variation about the regression
line in each group.

*p

Correlation Coefficients

To determine what relationship existed between the criterion, FGRA.,
and the predictor variables, a number of Pearson product-moment correla-
tion coefficients (rs) wore computed. Inasmuch as range restriction
(as discussed in Linn,'1968) was not found to be a problem in this study,
no correction for restriction in range was applied to these correla-
tions. "

10/55,lng--
this.same technique Cherdacc (1970) found that the between

campus regression equations developed using data for low income Lettereand Science students (LSLI) were similar.

11As used heroin, range restriction refers to the piling up of
scores at either the upper or lower limits of the scaled range. Whenthis occurs, a correction factor is commonly applied to compensate for
the restriction,
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Table 10 shows the correlation coefficients and intoI-correlations
betweon the predictor variables for UCLii BOP and L&S students. While
the Correlations show the relationship between the predictor variables
and the criterion, the intercorrelations show the relationship among
the predictor variables themselves. Thus it is revealed that for 1968
and 1969, the HSGPA was the best overa21 predictor for both UCLA. EOP
and la students. These HSGPA correlations ranged from .341 to .469
and were all significant (p .01); the correlations were somewhat
higher fo,7 L&S students, SAT-V was significantly correlated (r = .322
and .230; p < .05) with FGPA for MS students, and for 1969 EOP stu-
dents (r = .280; p. .05), but not for 1968 POP students (.189).
SAT-M was a bettor predictor of FGPA for EOP students (r = .255:
p .05 and .380; p..01) than for I&S students (.164- and .059).

In summary, at UCLA these findings reaffirm the evidence presented
earlier in the review of the literature that HSGPA seems to be the best
single predictor of college grade point average. It also suggests that
SAT-M maybe a better overall predictor of FGPA than SAT-V for minority
students.

TABLE 10

Correlation Coefficients and Intercorrelations Between
Predictor Variables for UCIA POP and I&S Students

Predictor
Variables

POP TAS
X2 X3 Al X3

(x1) FGPA 1.000 .365** .189 .255* 1.000 ^')2A
341)** (.280)* (.380)** (.332)#* (.230)* (.059)

(x2) HSGPA 1.000 .082 .200 1,000 .245* .162
(.072) (.409)** (.170) (.163)

(X3) SAT-V 1,000 .406** 1.000 .297*

(.311.8)** (.330)*

(X4) SAT-H 1.000 1.000

Note.-Correlations between variables for 1968-69 groups aro shown
in parentheses. Total (N's) for all groups aro as follows:
EOP (1968)' = 98, LAYS (1968) = 196; EOP (1969) = 98; US (1969) = 254.

*p .05
**p < .01

Moreover, those data reveal that the UCLA POP and US correlations.
were relatively lour., For both groups, the Board score correlations,.
in particular, wore low enough to cause some questions to be raised
concerning their usofUlnoss. As more data are presented herein it will
be interesting to follow this development.
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An Sher noteworthy po int was that the intercorrelations between
the prouictor variables were fairly low, although statistically .

significant in most cases. This indicates that thd predictor variables
wore generally indepandent of one another. Ideally, this is desirable,
provided each predictor variable correlates hi7hly with the criterion
measure. Since this did not occur, one could conclude that the pre-
dictor variables shared little common variance either among themselves
or with the criterion measure.

TAUS 11

_Correlation Coefficients ani Intercorrelations Between
Predictor Variables for UCH FOP and L&S Students

Predictor
Ve7Aablei

POP ifq.S

X2 x3 X4. x2 x3 x4

(x1) FGPA.. 1.000 ,169 .001 -.19P, 1,000 .289A .251* . .068

(.354 (.326)' (.022) (.237)* (.252)* (.133)

(X2) HSGPA 1.000 .296 .341* 1.000 .105 .129
(,462)** (.371)* (.173) (.193)

(X.3) SAT-V 1.000 ,508** 1.000 .451**

(.57.3)*' (.391)**

(X4) SAT-M 1.000 1.000

Note. - Correlations between variables for 1968-69 cross validation
groups are shown in parentheses. Total (N's) for all groups are as
follows: EOP (1968) = 100, IAS (1968) = 183; EOP (1969) = 105,
L&S (1969) = 230.

*p< .05
**p..01

Table 11 shows the correlation coefficients and interJorrelations
between predictor variables for UCSB EOP and L&S patterns,, The pat-
tern shown in Table 11 for US students closely follows that shown in
Table 10, For L&S students, HSGPA and SAT-V correlate significantly
with the criterion, FGPA. The HSGPA correlations arec however, less
significant and somewhat lower than expected (r = .289 and .237 ;.
p< .05). The SAT-V correlations are quite similar (r = ,251 and
.252; pe...1 .,05). Again, the SAT-4,1 correlations were not significant
(.068 and .133).

For UCSB EOP students, the findings were less consistent. For
the 1968 EOP group, none of the predictor variables was significantly
correlated with FGPA. SAT-V showed no relationship, and SAT-M was
negatively correlated with the criterion (r = -.198). The best
positive predictor was still HSGPA (.169). For the 1969 EOP group,



the H.SaPA and SAT-V correlations show a greater relationship with
the criterion (r = .354 p< .01 and r = .326; p< .05). The SAT-I4
correlation was still insignificant. In sum,. for UCSB EOP students
HSGPA remained a better positive predictor of college grades, but
unlike UCLA EOP, SAT-V scoros were better positive predictors than
SAT -N scores.

Overall, this investigator found the correlation coefficients for
UCLA and UCSB EOP and I&S students at or below the lower end of the
range of those studies reported earlier and in the literaturo dealing
with white and Negro college students. The correlation coefficients
found for 1968 UCSB EOP were well below the range of those reported
for white and Negro college students. In that this group displayed
such low correlations, further study was conducted through scattergran
analysis (Cherdack, 1970). Here it was found that there were numbers
of overachievers and underachievers located in the outlying regions
of the scattorgram plates. The overachievers for the vest part,
selected courses commensurate with their ability areas, and the under-
achievers did not.

Tables 12 and 13 have been inserted at this point to help the
reader synthesize the correlational findings as presented in Tables
10 and 11. In Table 12, HSGPA is clearly shown as the bast overall

TABU: 12

Rank Order of Correlation Coefficients Between the Prediotor Variables
and the Criterion, FGPA

UCLA
. UCSB

EOPa L&S EOPI) US EOPa L&Sa EOP° IASI')

HSGPA (1) (1) (2) (1) (2) (1) (1) (1)

SAT-V (3) (2) (3) (2) (3) (2) (2) (2)

SAT-M (2) (3) (1) (3) (1)c (3) (3) (3)

Note. -Each column ranks the correlation coefficients for each Lroup
from highest (1) to lowest (3).

a1968 group data
b1969 group data

°Negative correlation

predictor of college grades. Tho evidence is less conclusive in
revealing a second best predictor. Although SAT-V does seem to
predict more effectively than SAT -N for I&S students, no particular
trend was observed for EOP students.
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Because thore were sone inconsistencies in the correlational
data across campuses, it was of interest to examine next the reli-
ability of the criterion measure, FGPA. We know at grades should
show some consistency and stability over a period of tine in order
to be considercd reliable. A lack of consistency in grading pat-
terns could cause some questions to be raised as to whether or not
systematic differences really existed, or whether they occurred
mainly because of an unreliable aoiterion measure.

One way to test the reliability of Pa PA is to examine the inter-

correlations of grades between quarters. Table 14 shows the inter-
correlations of grades for the 1968 EOP and L&S groups over three
quarters. Hero it can be seen that the intercorrolations wore higher
for the campus 1,0 than for the campus EOP groups. Moreover, the
most reliable relationship should have occurred between Winter and
Spring Quarters when there was less attrition. The lowest inter-
correlation between these quarters was found for UCSB EOP (.654).
However, it should be noted that this intercorrelation was still
fairly high and significant statistically. For UCLA EOF students,
the intercorrelation was higher (.838), but not as high as UCLA
and UCSB LecS (.915 and .902). In sum, in terms of reliability,
the criterion measure FGPA was more reliable for the L&S groups than
for the EOP groups. The lower intercorrolations for BOP suggest
that FGPA is less suitable as a criterion measure for these groups.
The investigator, Cherdack (1970) also found that the intercorrela-
tions of grades for low income students selected from these same
populations were lowest of all.

TABLE 14

Intecorrelations Between Quarterly Grade Point
Averages for EOP and L&S Students

Groups
Fall
vs

Winter

Winter
vs

Spring

Fall

vs

Spring

UCLA

EOP , 634 .838 , 644
L&S .842 .915 ,728

UCSB

EOP .642 .654 .62
LAS ,840 .902 .716

Note.-Table reflects 1968 data only.

INgliA&LBaressionAnalvses

To test the significance of combining variables to predict the
criterion, FGPA, multiple correlations (multiple Rs) more computed.

In other words, the multiple P. is a measure of the relative importance
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of the combination of the independent pre-doter. variables. In addition,
the coefficients of determination (R2) was computed. This is a measure
of the amount of variance accounted for. ..he dependent variable, PUPA,
by the indepondont predictor var1ables.12

In computing those data, a stepwise regression computer program
was utilized with each group studied. In addition to computing
multiple Rs, the technique also computes standard errors of estimate,13

Table 15 shows the combined stepwise regression for UCLA and UCSB
EOP and 1&S students.

TABLE 15

Multiple Rs for UCLA and. UCSB EOP and L&S Students

-.11
Group r R R

2
SEest

UCLA

EOP

UCLA

L&S

UCSB

EOP

UCSB

L&S

.3658**

(.3809)°*

.4691**

(.3320)**

.1981*

(.35-r3)**

,2898*

(.2517)*

.4182**

(.4659)**

.5233**
(.4211)**

.3243**

( . 46143)**

.3972**

(.3196)**

.1.755
(.2170)

.2739
(.1773)

,1051
(.2156)

.1438

(.1021)

.4182
(.4659)

,4147
(.4669)

.5505
(.5795)

.4455
(.5100)

Note. - Multiple correlations (Rs) between independent variables
and criterion (FGPA) for 1968-69 groups are shown in parentheses.
Total (N's) for all groups are as follows: EOP (1968) = 98,
L&S (1968) = 196; EOP (1969) = 98, L&S (1969) = 254.

*p.e. .05
**p G ,01

12See Appendix B for a further description of multiple regression.

13See Appendix B for .a description of standard error of estimate.
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Here it can be seen that the multiple Re obtainei by adding
variables in combination were significant for all groups (p .01).
Although statistically significant, Table 15 shows that the multiple
Rs for the UCSB EOP and I4S groups were lower than those of the
corresponding UCLA greups; this indicating more effective predict-
ability on the UCLA campus. The multiple Rs for most groups were
within the range (.3'4 to .82) of those studios reported by Fishman
and Pasanelia (1960) in their survey of selected studies mentioned
earlier in this report.

A final point was that little of the total criterion variance
was accounted for by using a combination of all three predictor vari-
ables. The fact that the R2 did not exceed 21 percent for EOP stu-
dents and 27 percent for US students suggests that additional pre-
dictors or combinations of predictors must be located and tested in
the regression technique to further reduct criterion variance.

Table 16 shows the multiple Rs for EOP and US students when
sex is held constant. This was analyzed to determine whether or not
a student's sex made a difference in prediction. With the exception
of 1968 UCLA male EOP students, all of the multiple Rs were signi-
ficant, When both the 1968 and 1969 EOP and.L&S groups are consid-
ered, the predictors do not seem to work best for any one sex. One
exception is that LedS females do show higher multiple Rs than £&S
males. When campus differences are being considered, grades
apparently are predicted for m:? and females better on the UCLA
campus. The highest R2 observed was the 38 percent found for 1969
UCLA EOP males.

Since there were few differences found in predictability when
sex was held constant, the question then arose as to what difference,
if any, special-action status might have or predictability. There-
fore, the next stop planned was to hold sex and special-action status
constant, and to compute multiple Rs for EOP students. However, as
shown earlier the Wilson and Carry (1969) model determined that the
between campus EOP regression equations wore not similar and should
not be combined. Without combining the campus HOP groups, a low
number of cases would have been included in a campus regression
equation developed holding these same variables constant. For this
reason, the multiple regression equations for special-action status
were computed seperately.14 The same problem occurred later when
the multiple Rs for ethnicity, sex and special- action status were
computed separately; the low numbers of subjects allowed only for
the computation of the multiple Rs of Negro and Nexican-American
students. The reader will find supplementary correlation tables
for these same groups in Appendix C.

14
As a rule, stepwise regression equations were not computed for

any group where the total N dropped below thirty-five oases. It was
felt that as the number of cases fell below this figure the SEest
would become so high that little faith could be placed in the sta-
bility of the findings.
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TABLE 16

:Multiple Rs for. Sox ferUCLA and UCSB EOP and US Students

( N)
.

R
n

1t`' st7.fIst-,
ab

UCLA

EOP

Male (40) .1527t ,0233 .4110
(40)a (.6243)** (.3898) (.4983) .4182**

Female (58) .5819** .3386 .3893
(,4659)*

(58) (.3876)** (.1502) (.4983)

L&S

Male (95) .5079** .2580 .4486
(120) (.3361)** (.1128) (.4762)

Female (101) .5492** .3016
.

.3823
( 4211)**

(13a) (.5741)** (.3193) (.4105)

UCSB

EOP

Mal (51) .4015** .1612 .6302
(44) (.5046)** (.2546) (.6553)

3243**

Female (49) ,3609** .1302 .4358
(.4643)**

(60) (.4379)** (.1918) (.5286)

MS

Mali (92) ,2095* .0438 .4984
(118) (.2516)* (.0635) (.5056) .3972*v

Female (91) .4323** .1869 .4047
(.3.96)*

(112) (.4016 ** (.2567 ___LL-1412)

Note. -Data for 1969 groups are shown in parentheses.
aSecond (N) in each category for 1969 groups.

RbShows total multiple.R for each group as presented in Table 15.
p =, not significant

**p< .01
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TABLE 17

Multiple Rs for Special Action Admission Status and Ethnic
Background for UCLA EOP and L&S Students

(N) R P.2 finest . Rb

UCLA

Special (29) 2186t :0477 .5221

Action (35)a (.2793)' (.0780) (.5083) ,4182**

Negro (38) .3909** .1528
.

.3973,
(.4659)**

(30) (.4034)** (.1627) (.5602)

Mexican- (30) ,6102** .3724 .3935
American (42) (.5085)** (.2586) (.4587)

UCSB

Special (64) .2887* .0333 .5826

Action (61) (.3823)** (.1462) (.6038)
''94';**

....)- ,

Negro (57) .2728* .0744 .4989
(;4643)**

(42) .4311)** (.1859) (.6539)

Mexican- (30) .4405** .190 .6716

American (54) (.4734)** (.2241) (.5579)

Note. -Data for 1969 groups are shown in parentheses directly
below data presented for 1968 groups.

aSecond (N) in each categoryfor 1969 groups.
bShows total multiple R for each group as presented in Table 15.

= Not significant
*p < .05
**p < .01

Table 17 shows the multiple Rs for special-action admission
status and ethnic background for FOP and MS studenus. The reader
will note that in a few instances the total N still fell below
thirty-five cases. The multiple Rs voro computed here primarily
because of interest. In those special instances, .Further research
is particularity needed to validate findings.

The multiple Rs for all groups with the exception of 1968
UCLA special-action EOP were significant. The multiple Rs appear to
be lowest for the special-action groups. These multiple Rs ranged
from .218 to .382. The multiple Rs for Negroes are only sligl :tiy
better (.272 to .431), while the multiple Rs for Mexcan-Americans
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yore best (1440 to .610). Tho It2s ranged from a low of 5 porcont for
1968 UCLA special-action students to a high of 37 percent for 1968
UCLA Mexican-Americans. This R of 37 percent accounted for the high-
est degree of variance found in this study.

The predictor variables taken in combination did not predict as
well for special-action and Negro students on each carpus as they did
for each of the total EOP groups. Thus, some variables predicted
grades better for Mexican-American students than for the total EOP
group. In addition, as shown in Tables 22 and 23, Appendix C, the
most consistant positive predictor of grades for each of the special-
action, Negro and Mexican-American student groups was HSGPA.

Prediction and Predictor Bias

Another area of inquiry in this study doalth with the differences
in prediction found by using the regular campus L&S regression equations,
as ,opposed to using specific subgroup regression equations. An issue
is whether the same variables based on MS normative data, are equally
applicable in the prediction of FPA for different groups of students.
More specifically, the question is whether the predictor variables
were biased for or against selected subgroups of EOP students? This
requir-,J the examination of the statistical differences between the
regression equations themselves and, second, the examination of the
differences in the predicted and actual grade point averages for the
different groups.

Since it would have been-advisable to develop a single regression
equation based on the data for two consecutive years, the 1968 EOP and
L&S regression equations were compared by Wilson and Carry (1969) with
the corresponding 1969 EOP and MS rogression equations. It was expected,
for instance, that the 1968 UCLA EOP equation would not be different
from the 1969 UCLA EOP equation, The cross validating procedure was
also followed by subgroups of special action status, sex and ethnic
background.

Tables 24 and 25, Appendix D, shows the rosulta of this statistical
analyses. Table 24 shows that each of the 1968 UCLA and UCSB EOP and
L&S regression equations were statistically different (p < .01) from
those equations computed for the corresponding 1969 groups. Similarly,
the 1968 UCLA EOP male regreSsion equation differed significantly
(p <:.01) with the corresponding 1969 UCLA EOP male equation. The
1968 vs 1969 UCLA EOP special-action, Negro and Mexican-American
equations were not significantly different from one another. As shown
in Table 25, on the UCSB campus .each of the 1968 major populations and
subgroup regression equations tested were significantly different
(p< .01) from the corresponding 1969 equations.

Since in most cases the Wilson and Carry model revealed signi-
ficant differences between similar groups over two consecutive years,
the data were analyzed and presented separately for each campus during
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each year. These findings indicate that there was some instability
and unreliability in either or both of the predictor /criterion mea-
sures. This will be further discussed later in this chapter.

Table 18 shows the maltiple regression equations competed for
1968 UCLA EOP, I&S and for each of the various subgroups discussed in
this chapter. Each group rogreseion equation is shown in raw score
form. The level of significance sign at the right of each equation
shows the results of the Wilson and Carry test conpering that group
regression equation with the cater= I&S regression equation. A non-
significant finding indicates that the two compared regression equations
were similar and, theoretically, interchangeable.

The predicted FGPAs were computed by using the mean predictor
scores for oach listed group only in tho I&S campus regression equation.
This shows what the predicted FGPA would have been for the average stu-
dent in that group had the I&S regression equation boon used. The
reader should be careful to note that the equations other than those
of the campus L&S groups were not used in computing predictor scores.
They are shown here primarily as a matter of interest.

The actual PUPA shows what the mean FGPA was for that particular
group. These data were collected directly from college transcripts,
The predicted-actual difference shows the direction and amount of
under-or overprediction; a plus sign indicating ovorprediction, and
a minus sign underprediction,

Examination of Table 18 reveals that most of the campus group
regression equations differed significantly from the campus L&S
regression equations. On the UCLA caLepus, only the Mexican-American
EOP vs L&S comparison was not significant. On the UCSB campus, only
the special-action EOP vs I&S comparison ens not significant. Never-
theless, although statistical differences were found between the com-
pared regression equations, the predicted actual differences indicated
that the-direction and amount of bias was relatively slight in most
cases.

In general, the direction of bias was different on each campus.
The only consistent pattern was the underprediction found for special-
action EOP students on both campuses. Moreover, the amount of bias
was equally small. Thus, apparently the use of the L&S regression
equation did not bids the predicted performance of the, average student
in each subgroup.

At UCLA, no predicted actual difference was found for. total LOP,
and LOP male.students. Slight underpredictions were found for special-
action EOP (-.03) and Mexican - American students (-.04). Slight over-
predictions ware found for Negro EOP (+.02) and female LOP ( +.04)
students,

Underprediction was found at UCSB for male LOP (-.06), LOP (-007)
and female EOP (-.10). The underprediction for LOP special students
(-.05) and LOP Negro students.(-.06) was more pronounced. Overprediction
was found only for Mexican-American LOP students (4..03).
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Moreover, the EOP Negro data in Table 18 confirms the findings
of Cleary (1963). In her study Cleary found little evidence that the
Scholastic Aptitude Test was biased as a predictor of grades. In two
eastern colleges whero SAT-V and SAT-M scores alone were used as
predictor variables, Cleary-did not find any significant differences
in the regression line for Negro and white students. In the one
southwestern college she studied, Cleary did find a significant dif-
ference in the regression lines for Negro and white students. At
that college, Cleary used the combination of high school average,
SAT-V, and SAT -N scores to predict the college grades. In addition,
using the Negro mean, scores in the white regression equation, Cleary
found a slight ovorprediction for Negro students. She also found
slight differences in both over-and underprediction between Negro
and white groups in the two eastern colleges.

Table 19 shows the identical comparisons for 1969 EOP and I&S
students on each campus. All but one of the UCLA subgroup equations
differed significantly with the UCLA LeeS regression equation; all
but one of the UCSB equations were significantly different from the
UCSB I&S regression equation.

At UCLA, for most groups there'were underpredictions found bet-
ween the predicted and actual Ma's. In two instances, EOP male and
EOP Mexican-American, these underpredictions were (-.01 and -.07) less
than one-tenth of a grade point, The underpredictions were slightly
larger for EOP female (-.26) and EOP Negro (-.30), but small for total
EOP (-.04). The greatest underprediction in this study was found
for EOP special-action students (-.78).

At UCSB, the direction of bias varied. Slight overpredictions
were found for EOP female (+.01) and EOP Negro (4.02); more pronounced
underpredictions were found for EOP males (-.14) and. EOP special-
action students (-.29).

Summary of Predictor Bias

Overall,. the data revealed in Tables 16 and 17 do not support the
premise that a strong SAT predictor bias exists either for or against
minority freshmen. An argument can be made that for EOP special-
action students a slight bias in the direction of underprediction
does exist, in that for these students a consistent negative trend
was shown in each instance. It may be that the selection of EOP
special-action students is a worthwile risk in that they achieve
better grades than expected as determined by their HSGPA's and SAT
scores.

Finally, it should not be overlooked that, although there was
no bias in prediction either for or against minority freshmen, the SAT
scores themselves, as shown, Aid not oerrelate well for any group.
The implications of the findings presented in this chapter have rele-
vance throughout higher education. In Chapter V a final summary 0111
be presented, together with a discussion of some of these implications.
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CHAPTER V

SUMMARY, CONCLUSIONS AND RECONIZADATIONS

The purpose of this investigation was to analyze and evaluate
the predictive validity of the verbal and icathematice portions of the
Scholastic Aptitude Test (SAT-V and SAT-M) of the College Entrance
Examination Board and high school averages (I SG for a selected
group of disadvantaged minority freshmen. The disadvantaged student
was defined herein as one who is economically, educationally, geo-
graphically or culturally deprived. The criterion measure was
freshman grade point average (EWA) as measured at the culmination of
three quarters of university attendance. A second, related purpose
of the investigation was to determine whether or not a test bias,
either in favor of or against minority freshmen, existed when the
predictor variables (SAT --V, SAT-M and HSGPA) were employed in a
single prediction formula applicable to all students.

The major group studied was the Fall 1968 class of minority
freshmen enrolled in the Educational Opportunities Program (EOP)
at the University of California, Senta Barbara. In order to further
corroborate these findings identical groups of Fall 1969 BOP fresh-
men were selected for cross validation purposes. Thus data were
available and analyzed for two consecutive EOP classes, which it is
felt, strengthened this investigation immeasurably. The EOP students
selected were enrolled in the Colleges of Letters and Science at
their respective universities; control samples of non-EOP Letters
and Science freshmen (US) were added for comparison purposes. The
US students wsro predominantly white, and repessented about one in
every ton freshmen in the two Colleges of Letters and Science.

In addition, specific subgroups from each campus wore examined
separately to determine the existence of any unique relationship
between a specified background and performance in the present con-
text. The subgroups included EOP students selected on the basis of
ethnic background, sox, and "special-action" status. Special-
action students were those admitted with a risk classification
denoting admission with below-the acceptable-university standards.

The Wilson and Carry statistical technique was employed to test
for homogeneity of two groups prior to combining them. The between
campus comparisons (UCLA EOP vs UCSB EOP, UCLA L&S vs UCSB L &S)
showed that none of the compared groups were alike. Consequently,
these groups were not combined but ware analyzed separately.
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What follows is a general eulmmary eynthesiAiug the common findinge.
This is followed by a detailed summerization of the results of
hypothesis teeting, a section stating canolusions, and finally a dis-
cussion dealing viiith souse implications and recommendations.

General Surrnixv

Overall, the correlations between the predictor variables, SAT-V,
SAT-M and H PA, and the criterion, FGP1., were lot;, High scheel grade
point average correlated the highest for most groups. SAT-V and HSGPA
correlated higher with the criterion for regular white I&S students.
In general, SAT-M correlated better with the criterion than SAT-V for
minority EOP students; in one instance this correlation was negative.

Taken in combination, the predictor variables worked only slightly
better than when considered independently. Adding SAT scores to HSGPA
to improve prediction seemed worthwhile for LeS students; the improve-
ment was less for EOP students. The total criterion variance accounted
for through the use of the predictors in combination was small for all
groups tested.

Major differences wore found in the correlationel data of the
sister institutions. The UCLA correlations were systematically higher
than those for UCSB. Similarly, the within campus comparisons (i.e.s
UCLA I&S vs UCLA EOP) revealed higher correlations for the L&S than for
the EOP groups.

The reliability of college grades as a suitable criterion menenre
was investigated, Examination of the intorcorrelations of quarterly
grade point averages showed EOP intercorrelations to be generally
lower and somewhat less reliable than those found for L&S. However,
in most cases the intercorrelations discovered were fairly high and
also highly significant.

The SAT-V vs FGPA correlations for females were generally higher
than those for males. Male EOP students were shown to have particularly
low correlations, The special-action, Mexican-American, and Negro
groups all generally displayed lower correlations than those for other
groups. At UCSB, the Board scores correlated negatively with the
criterion for spacial-action and Negro students.

Few of the campus regression equations developed for the 1968
groups could be validated using tho data for the identical 1969 groups.
This raises certain questions which will be discussed in the impli-
cations section of this report.

No major evidence of test bias was found in this study. When a
white regression equation computed for US students was used to pre-
dict the FGPA of typical EOP students and subgroups of EOM' students
(male, female, special-action, Negro amiMexican-American) only slight
differences were found between their predicted.grades and the grades
they actually received. This was true in spite of the fact that Wilson
and Carry tests showed that the differences between the L&S and EOP
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.regeeee::on ognetions were, in genenal, statieticnlly significent.
Chendaek (1970) also found nonsignificant differences when predicted
grades of low incene EOP and LS students were contrasted with the
actnel grades reecived by these seele students. It was noted that
for EDP special-netion students a ceneistent trcnd in undelprediction
was found for all groups tested. Furtherleore, the greatest uTZ.er
predictien ( -.78) we discovered for one LOP special-action group;
the ether special-action underpredictione, although negative, were
less pronounced.

See:main-Nation of Hyeethess Testina

A detailed summary of the results of hypothesis testing follows.
In those cases where a significant correlation or multiple correlation
was found, the null hypothesis was rejected; a nonsignificant finding
resulted in acceptance of the null hypotheses.

All hyp otheses have been restated; findings related to each
are summarized immediately below the stated'hypotheses.

Hypothesis 1. There is no significant correlation between each of
the independent predictor variables, SAT-V, SAT-M, HSGPA and the
criterion, FGPA, for FOP and LAS.

1, For 1968 and 1969 UCLA FOP students all the correlations were
significant with the exception of one; an insignificant correlation
(r .189) was found between S!T-V and PGPA for 1963 UCLA MOP. The
significant r's ranged from .255 (p < .05) to .380 (p< .01). Thus,
in almost each instance the null hypotheses was rejected.

2. For 1968 and 1969 UCSB EDP students an inconsistent pattern
emerged. For 1968 EOP students, none of the r's computed were signifi-
cant, For 1969 students, significant r's were found between the cri-
terion and HSGPA (.354; p < .01) and SAT -V (.326; p< .05). Tho
correlation between the criterion and SAT-M was not significant.
Thus, in only the two instances of significant r's ties the null
hypothesis rejected for UCSB FOP students.

3. For 1968 and 1969 UCLA US students the correlations between
the criterion and HSGPA and SAT-V, were significant, In each case, the
null hypothesis, therefore, rejected. These significant r's ranged
from .230 to .469. No significant r's were found between the criterion
and SAT -M scores (.164 and .059).

4. For 1968 and 1969 UCSB L &S students identical findings were
discovered. That is, significant correlations were found between the
criterion and HSGPA and SAT-V, but no significant correlations were
found for SAT -N scores. The significant r's ranged from .237 (p < .05)
to .289 (p <.05), The nonsignificant r's were .068 and .133. Thus,
the null hypothesis rejected for HSGPA and SAT-V, but was accepted
for SAT-M.
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kypothcisit; There is no increased significant multiple correlation
when the independent vaiablee are combined to predict the cri-
terion for EOP and I&S.

5. The multiple Rs computed when the predictor variables were
combined for 1968 and 1969 EOP and LF:S groups were, in each case,
higher and significant, Thus, for each greup, the null hypothesis
rejected. The multiple Rs ranged freA a low of .319 (p < .05) for
1969 UCSB I&S to a high of .523 (p< .01) for 1968 UCLA I&S,

Eyalchfllaj. There aro no significant multiple correlations found
for FOP and I&S when sex is held constant,

6. The multiple Rs computed when the predictor variables were
combined and sex was held constant uare significant in every instance
except one, The multiple R found for 1968 UCLA FOP males was insigni-
ficant (.152), The null hypothesis rejected for all other groups.
The significant multiple Rs ranged from a low of .209 (p < .05) for
1969 UCSB I&S males to a high of .642 (p < .01) for 1969 UCLA FOP
males.

liTAllecga2),. There are no significant multiple correlations found
for FOP when qmsftpkaction admissions status and sex are held
constant.15

7. The multiple Rs for special-action admissions status were
significant for all groups tested with the exception of 1968 UCLA EOP.
For the special-action students in this group, the multiple R only
reached .218. For all other groups, the null hypothesis, therefore,
rejected. The significant multiple Rs ranged from a low of .279
(p < .05) for 1969 UCLA FOP special-action to a high of .382 (p s" .05)
for 1969 UCSB FOP special-action.

limLIesis .I There are no significant multiple correlations found
for EOP when ethnicitl:, sex and special-action admissions status
are held constant.

As before, the paucity of numbers allowed only for an exami-
nation of a limited group. In this case, Negro and Mexican-
American ethnic backgrounds alone were held constant.

8. The multiple Rs computed seperately for Negro and Mexican.-
American ethnic background were significant in each instance. The null
hypothesis, therefore, completely rejected. For EOP Negro students;
the multiple Rs.ranged from a low of .272 (p < .05) for 1968 UCSB, to
a high of .403 (p < .01) for 1969 UCTA, For Mexican-American students
the multiple Rs ranged from a low of .440 (p .01) for 1968 UCSB, to
a high of .610 (p < .01) for 1968 UCLA.

15Due to a paucity of numbers, only special-action admission tatus
was held constant.
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HvT,74:k/j.s 6. There are no significant differences in the leultile
regreesion equations found beieseen the reepeetive LeS major
popelatione and the EOP population and selected EOP subgroups
within each campus.

9. The Wilson and Carry test revealed significant differences
betty -e,en the L&S regression equations and the EOP regression equation
on each campus. Likewise, significant differences were found beteeen
nest of the L&S regression equations and the regression equations for
the campus subgroups. More specifieally, at UCLA during 1968 sign3-
ficant differences were found beteeen the L&S regression equation and
the regression equations for total FOP, EOP male, EOP femele, EOP
Negro and EOP special-action students. At UCLA during 1969 signi-
ficant differences were found for E)P, EOP renal°, EQP Negro,
EOP Mexican-American and EOP special-action students. Thus, at
UCLA, the null hypothesis rejected for all these groups. The Wilsoneed
Carry test did not reveal significant differences between the 1958
UCLA I&S regression equation and 1963 EOP Mexican-American equation,
and the 1969 US equation and 1969 EOP male equation.

At UCSB, significant differences were found between the 1968 I&S
regression equation and 1968 EOP, rop male, EOP female, EOP Negro, and
the EOP Mexican-American regression equations. During 1969, significant
differences were found between the 1969 L&S regression equation and
equations developed for EOP, EOP male, EOP female, BOP Negro, and EOP
Mexican-American. Thus, at UCSB, the null hypothesis rejected for
all those groups. The Wilson and Carry test did not reveal significant
differences between the 1968 UCSB L&S regression equation and 1968 EOP
special-action, and between the 1969 UCSB L&S regression equation and
1969 UCSB special- action equation. For these comparisons the null
hypothesis was accepted.

Conclusions

Although there were some inconsistencies in the data, trends
did emerge which suggested certain inferences concerning the suit-
ability of SAT scores and high school grades as predictors of fresh-
man grade point averages. The following conclusions were reached
in this study.

1. The best overall predictor of academic performance for FOP
and L&S students was their HSGPA. Moreover, even when a eenbination
of SAT scores and. HSGPA were used to predict college grades, the
HSGPA still contributed the most to predictability.

2. The amount of criterion variance accounted for through the
use of the predictors, separately and in combination, was low for all.
groups. In sum, none of these variables seems particularly good in
predicting the criterion MM.

3. None of the predictor variables seems useful for EOP special-
action students, as evidenced by the low correlations with FGPA. Either
separately or in combination, the correlations found for these students
are low.
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4. HSGPA predicts better for Mexican-American students then for
Negro students. None of the variables consistently predicts well for
EOP Negreee, Although SAT-M appeared to be a fairly good predictor
for Negroes at UCLA, the low N made even this correlation suspect.

5. NSOPA was the best overall predictor for both males and
females. The data did not consistently reveal any second best pre-
dictor for sex.

6. The criterion measure, FGPA, is less reliable for EOP stu-
dents than for L&S students.

7. There is little evidence to conclude that a largo number of
Negro, Mexican-American, male or female EOP students do better than
expected. There is ample evidence to conclude that a larger portion
of special-action students achieve better grades than expected.

8. In predicting FGPA, the use of a common L&S white regression
equation for most groups of minority freshmen does not appear to bias
the results significantly.

Implications

The findings of this investigation have raised questions con-
cerning the value of using SAT scores as predictors, and college
grades as a criterion measure in determining who shall be admitted to
an institution of higher learning. In fact, these findings have led
this investigator to believe that much of the data presented herein
is suspect due to the unsuitability of the criterion measure itself,
among other things.

The fact that the criterion measure, PUPA, was not as reliable for
minority freshmen raises questions concerr'ng the entire purpose of
correlation studies. If, indeed, grades are not a suitable measure,
admissions officers and those engaged in the selection of disadvantaged
students to their institutions must become aware of this and begin to
search for more meaningful criteria. Measures dealing with attitudes,
values and biographical data would seem to offer promise for this pur-
pose, as noted in the recommendations to

There does seem to be more merit in using FGPA as a criterion for
white populations since the reliability of grades was slightly better
for L&S students, Nevertheless, if grades are reliable, there seems
to be little value in using predictor variables that account for so
small a part of the criterion variance. Three predictor variables
which, in comeination, account for less than 25 percent of the total
criterion variance, leave 75 percent yet to be accounted for through
other means. Nhile it is agreed that employment of HSGPA does seem
worthwhile, other types of variables should also be carefully con-
sidered and, if found effective, added to improve the predictability of
college grades.



Three bout this is the pattern in the data presented
for UCLA vas o!?elin to contrast cleaely with thet for UCSB. The data
revealed for UCLA ECP and MS, for exam:plc, indicated that the core
reletions between the predictors end the criterion were generally high-
er thrill these of their FOP and MS counterparts at UCSB, These differ-
ences appeared almost systenatic. inaenuch as UCLA and UCSB are sister
institutions, having the same admission requirenents, this was not
expected. Moreover, had the Wilson and Carry t-:.et not been first used
in tooting for the homogeneity of between-campus groups, this revela-
tion might have passed unnoticed. This investigator is inclinsd to
speculate that there are 91eareut reasons for the inconsistencies in
the between-campus data.l°

The fact that some FOP students with good HSGPA's achieved low
freshman grades suggests the value of using a high school grade point
differential in selection procedures, A 3.00 HSGPA in an all-Negro,
ghetto high school might predict a lower college performance than the
same average from a white, middle-class high school. Moreover, it
was shown that HSGPA correlated higher with college grades for Mexican-
Americans than for Negroes, It could be that grades were harder to
earn at the Mexican-American high schools, with the result that a good
performance in high school. for a Mexican-American would be more indi-
cative of a potential for doing college work. If the use of a
differential in performance were continually calculated, a prediction
formula could be developed. The role of the high school differential
can certainly help in equalizing admission policies and assisting in
the counseling of new students.

One final point is that the assistance rendered by the college
counselor to the now student in the selection of a program of courses
could influence his performance considerably. The proper kind of
guidance and counseling seems particularly important in the case of
the "risk" student, who often needs special attention. One night
speculate that the orientations of the counselors on the two campuses
may have differed in this area, consequently contributing to the
contrasting results. Clearly, there is need for further exploration
of this possibility.

The data presented also imply that the grading policies may
vary on the two campuses. Minority students may be helped or hindered
through the awarding of grades by biased instructors. For example, if

16Although not shown here Cherdack (1970) investigated those bet-
ween campus differences. Among other things, Cherdack found (1) dif-
ferences in the patterns of courses selected by UCLA and UCSB students;
i.e., UCSB students seamed to shy away from physical science courses
while UCLA students did not (2) the selection of courses by UCLA stu-
dents more aligned with their ability areas, as measured by SAT scores.
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the instructors on one campus gave higher grades either to whites or
non-whites as a group, the correlation coefficients might reflect this.
If instructors were to bias their grading for or against minority
freshmen, however, this would most likely occur in classes with low
enrollment where students are more identifiable. If the correlational
differences weee found to be caused by the preferential or nonpre-
ferential grading of minority freshmen, the entire grading system
would need to be overhauled,

The fact that many of the correlation coefficients and regression
equations computed for specific 1968 groups were dissimilar when com-
pared to the identical incoming 1969 groups causes some serious quese
tions to be raised, The lack of cross validation shows inconsistency
in the data and suggests, once again, the unreliability and insta-
bility in prediction for. the groups studied, Of all the groups tested,
only the 1968 UCLA regression equations developed for EOP special-
action, Negro and Mexican-American were valid for use with the corre-
sponding 1969 UCLA groups, Thete ware the only instances in which a
common regression equation could have seriously varied the predicted
results. For increesed accurecy, a separate formula probably needs
to be developed for minority students based upon the data for the
most current year. Until more effective predictors can be found, and
increased reliability established, this investigator supports the pre-
mise of more open-door type admissions policies. To penalize minority
students, because of the existence of admissions policies based upon
assumptions made from inaccurate and antiquated information has to be
a travesty bearing upon the very roots of equality of educational
opportunity.

A final point is that, as noted, the minority student in terms of
predicted versus actual performance does not appear to be discriminated
against when current white student norms are used to predict his perfor-
mance.

It may be that the minority student in this study is less like the
minority student in Southern Negro colleges who participated in earlier
studies of prediction, and more like his white counterpart in terms of
such things as values, attitudes, inspirations, and socioeconomic
status. The fact that the minority students' SAT scores were high
enough in this study to make it unnecessary to apply a correction to
the correlations for restriction in range provided evidence of their
academic ability. Moreover, it should be noted that although the SAT
correlations cited in the literature were found to be as good for Negro
students in Southern Negro colleges as for white students in white
colleges, those data tend to support the thesis that SAT scores may
not be as good for minority students in white colleges.

56

64



Recommendation* for Further Steely

1. The lack of consistency revealed in .the findings of this
investigation suggest the desirability of a large scale study of entire
institutional systems. Such a study should focus upon the criteria
used for selection, awarding of financial aids, grading policies, coun-
seling procedures and patterns of courses selected for minority and
nonninority students.

2. Although this investigation made an inroad by studying stu-
dents from, risk, male and female, and Negro and Mexican-American
backgrounds, data collected on other campus subgroups, such as
sororities and veterans, should also be analyzed to discover whether
or not major differences in correlations exist. Perhaps the cha-
racteristics of members of such groups affect their group performance
and consequently distinguish them from other campus groups. For
instance, it is felt in some circles that veterans are more highly
motivated for superior achievement.

3. Research studies should be conducted comparing students
who select the same courses, In a related study Cherdack (1970)
grouped students in area field disciplines; it might be more
meaningful to match students on certain selected courses. By
limiting a study to individuals taking the sane course, differences
in grading patterns cannot be so easily attributed to the selection
of easier courses, or to more lenient instructors within a field.
This should help in establishing increased reliability of the cri-
terion measure.

4, It seems important to conduct research studies for the par
pose of locating variables other than the traditional ones in order
to improve the level of predicting college grades or some other,
perhaps better, criterion measures for minority students. It is the
opinion of this investigator that several untapped areas which could
prove fruitful include measures dealing with attitudes, achieve-
ment motivation, perseverance, values, expectations, ideas and pro-
cedures, family life, activities, study habits, and biographical data.
It would appear that, particularly for the minority group student,
an examination of his often unique, culturally different environ-
ment may reveal success variables not previously considered.

5. Further experimentation should be conducted in the use of
the high school differential for the selection and counseling of
college students.

6. An examination of SAT test bias with the exclusion of high
school grades is encouraged. HSGPA was generally the most powerful
predictor of FGPA in the present study. This poses the question of
what would happen if HSGPA were eliminated from the regression
equation and SAT scores alone were used?
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7. It is strongly recommended that researchers working with
prediction paradigms adopt a valid statistical method of testing the
homogeneity of groups prior to combining th(m for analysis. All too
often studies proceed on the basis of assuming homogeneity when
indeed this m:ly not exist. In the present study it did make a dif-
ference to test prior to combining, since most groups were not homo-
geneous.

8. Finally, the findings in this study warrant further investi-
gation into the possible existence of a test bias that may under-
predict the performance of special-action "risk" students, In parti-
cular, if a bias is found studies should be conducted to determine
the characteristics of those successful and unsuccessful "risk" stu-
dents,

The present investigation represents a single step in the long
road leading to perfecting our institutional policies in admission
and grading procedures. Indeed, there is much more to be done if.
equity in admissions standards for all students is to be achieved on
a nation-wide basis. Investigation of the many unanswered research
questions raised in this and other studies reported in the literature
seems mandatory under the circumstances. Once this concerted effort
is made that road toward equity for the diversity of students will
become much shorter.

5B

66



REFERENCES

Biaggio, A. B., and Stanley, J. C. Prediction of freshman grades-at
southern state colleges. Paper read at the IX Inter-American
Congress of Psychology, Miami., December, 1964.

Bloom, B. S., and Peters, F. R. Academic prediction scales.
Glencoe, Ill.: Free Press, 1 . .

Buros, 0. K. (Ed, ). Mental ::easta.e1._._Atent}recbook, (6th Ed.)
Highland Park, New Jersey: Gryphon Press, 1965.

Campbell, J. Testing of culturally diffoLent,a9=.. Research
Bulletin 64-34. Princeton, New Jersey: Educational Testing
Service, 1964.

Carlson, J. S., and Milstein, V. The relation of certain aspects
of high school performance to academie success in college.
College and University, 1958, 22, 185-189.

Cherdack, A. N. The predictive validity of the Scholastic Aptitude
Test for disadvantaged college students enrolled in a special
education program. Unpublished doctoral dissertation, Univer-
sity of California, Los Angeles, 1970.

Clark, K. B., and Plotkin, L. The Negro at integrated, colleges.
New York: National Scholarship Service and Fund for Negro
Students, 1963,

Cleary, T. A. Test bias: Prediction of grades of Negro and white
students in integrated colleges. Journal of Educational
Measurement. 1968, (2), 225-124.

Cleary, T. A. Test bias: Valickil,y of the Scholastic Aptitude Test
for Negro and white students in integrated col:Lens, Research
Bulletin 66-31. Princeton, NMI Jersey: Educational Testing
Service, 1966.

Cleary, T. A,, and Hilton, T. L. An investigation of item bias;
Research Bulletin 6647. Princeton, New Jersey: Educational
Testing Service, 1966,

Coffman, W. E. The Scholastic A etiEt21de Test 1926-1262, Test
Development. e.22..rt 63-2. Princeton, Net-7 Jersey: Educational
Testing Service, 1963.

59



Coleman, J. S. ggaril.ples91uational opportunity. United States
Office of Education. Washington, D. C.: United States Govern-
ment Printing Office, 1966.

College Entrance Examination Board, College board news, January, 1969,

College Entrance &amination Board. College board score reports:
L.tide for connsolol.s end admissions officers, 1968-69.
New York: College Entrance Examination Board, 1968.

College Entrance Examination Board, A description of the Scholastic
Aptitude Test. Princeton, Now Jersey: Educational Testing
Service, 1968.

College Entranc!..! Examination Board. DesiPninc, validitjstudies end
collectilt data. Princeton, New Jersey: Educational Testing
Service, 1967.

Cosand, J. P. Admissions criteria: A review of the literature.
College and Universik, 1953, 28, 338-364

Cronbach, L. J. Essentials oLiachol2gical testing. (2nd Ed.)
New York: Harper and Brothers, 1960.

Douglass, H. R. The relation of hial sehoplreparn and certain
other factorsto academic success at the University of Orevon.
University of Oregon Publication, Educational Series, 3, 1931.

Durflinger, G. W. The prediction of college success--a summary of
recent findings. Journal of the American Association of
Collegiate Registrars, 1943,12,68-79.

Dyer, H. S., and King, R. C. C<21.1setaoardscorest Their use and
interpretation. Princeton, New Jersey: Educational Testing
Service, 1955.

Fishman, J. A., and Pasanella, A. K. College admission--selected
studies. Review of Educational Research, 1960, 22, 298-310.

Frederiksen, N., and Schrader, W. B. The ACE psychological exami
nation and high school standing as predictors of college suc-
cess. Journal of Applied Psychology, 1952, li, (4), 261-265,

Garrett, H. E. A review and interpretation of investigation of
factors related to scholastic success in colleges of arts and
science and teachers colleges. ismlofE14aerimental
Education, 1949, 28, (1), 91-138.

Guisti,. J. P. High, school., average as a predictor of college success:
A survey of the literature. College and University, 1964, 22,
200-209.

60

68



Hays, W. L. Statistics for Rsycholegists. No York: Holt, Rinehert,
and Winston, 1963, .

Hills, J. R. Freshman norms for the unlyerslAy exstem of. GeerFie,
1965-66. -Atlanta: Regents of the University System of Georgia,
.1966.

.

Hills, J. R. Prediction Of college grades for all public colleges
of a state, 'Journal of Educatienal Measurement, 1964, 1,

. 155-159.

Hills, J. R., and Gladney, M. B. A study of factors influenoina
colleere rrsdin_fmcimlE. Receorch Bulletin 2-66. Atlanta,
Georgia: Regents of the University System of Georgia, 1966.

Hills, J. R., Klock, J. C., and Bush, M. L. Freshman nerms for the
uniiiersity system of Georgia, 1961-62. Atlanta, Georgia: Regents
of the University System of Georgia, 1963.

Howell, J. A. A compendium of the college board validity study
results, 1958-64. An unpublished report, to the College Entrance
&camination Board, 1965.

Jones, R. and Micheal, W. B. Stability of predictive validities
of, high school grades and of score:: on the SAT of the College
Examination Board for Liberal Arts students. Educationel and
Psychological Measurement, 1963, 32, 375-378,

Kendrick, S. A. The coming segregation of our selective colleges.
end 1968, 3, (2), 203-206.

Lavin, D. E. The Drediction of acaelegieji?2,TAlspmnce. New York:
John Wiley.and Sons, Inc., 07,5.

Linns, R. L. Range restriction problems in the use of self
selected groups for test validation.
1968, .62, (1), 69-73

Mann, M. J. Prediction of achievement in a Liberal Arts college.
Educational and Fs-rcholoo.ical Measurement, 1961, 21, (2),
a7.483.

McKelpin, J. P. Some implications of the intellectual Characteristics
. of freshmen entering a Liberal Arts college. Journal of Edu-
cational Measurement, 1965,2, 161-166.

Micheal, W. B. High school record and college board scores as pre-
dictors of success in a Liberal Arts program during the freshman
year of college. Educational and Psycllolsgipl Measurement, 1962,
22, -399-4.00.

Morgan, L. B. The calculated risks--a study of success. Collee
and University, 1968, 11, (2), 203-206.

61



Munday, L. Predicting college grades in predominantly Negro colleges.
Journal of Educational Measurement, 1965, 2, 157-160.

Olsen, M. Surnma_of main findinas on the validlimof the =13 tests
of dewIlarlllAILIL-21212!af college Trades.
Statistical Report 57-14. Princeton, New Jersey: Educational
Testing Service, 1957.

Roberts, S. O. CotmerativemlicIlImAtaAy of CEZB and CMP test
programs. Unpublished Report, Nashville: Fisk University, 1964.

Roberts, S. O. Studies in identification of college potential.
Unpublished Report, Nashville: Fisk University, 1962.

Report from the Director of Admissions and University Registrar.
A frequency distribution of ColleaLBoard EXAminations,
entering freshmen, Fall, OW ---statewide offices of the Uni-
versity of California, 1969.

Report to the Regents of the University of California, Educational
programs for culturally disadvantaged students. Statewide
offices of the University of California, OW (Mimeo.)

Sabine, G. A. A diary of something about to happen: Michigan State's
search for more Negro students. College Board Review, 1968,
62, 11-14.

Scannel, D. P. Prediction of college success from elementary and
secondary school performance. ofEc.ona],y_Pscho2slaJourno3,
1960, 130-134. .

Sommerville, B. Can selective colleges accommodate the disadvantaged.
Berkeley says "yes." Collerre Board Review, 5-11.

Spaulding, R. The prediction of first-year grade point averages in a
private junior college. Educational and Psvcholo ical Measure-
ment, 1959, 627-628,

Stanley, J. C. Further evidence via the analysis of variance that
women are more predictable academically than mon. Ontario
Journal of Educational Research, 1967, 10, (1), 49-56.

Stanley, J. C., Biaggio, A. B., and Porter, A. C. Relating predict-
ability of freshman grade-point progress from SAT scores in Negro
and white southern colleges. Paper read at the 1966 convention
of the American Educational Research Association and the National
Council on Measurement in Education, Madison, Wisconsin:
Laboratory of Experimental Design, 1966.

Stanley, J. C., and Porter, A. C. Correlation of scholastic aptitude
test scores with college grades for Negroes versus whites.
Journal of Educational Measurement, 1967, 4, 199-218.

62

0



Thorndike, R. L., and Hagen, E. Measurement p.nd evaluation in
prffeholorg and education. Now York: John Wiley and Sons,
Inc., 1955.

Wilson, J. N., and Carry, R. L. Homogeneity of regression--its
rationale computation and use. American Education Research
Journal, 1969, (1), 80 -89,

63

71



BIBLIOGRAPHY

Abelon, R. P. Sex differences in predictability of college grades.
Journal of Educational Measurement, 1952, 12, 638-644.

Anderson, T. W. Introduction to multivariate statistical anal ses.
New York: John Wiley and Sons, Inc., 1958.

Beaton, A. E. The use of special matrix operations in statistical
calculus. Research Bulletin 64-51. Princeton, N. J.:
Educational Testing Service, 1964.

Boyd, J. D. The relative prognostic value of selected criteria
in predicting academic success at Northwestern University.
Unpublished doctoral dissertation, Northwestern University,
1955.

Brownlee, K. A. statL.sticaitattn2cj2kmyj.n science and
engineering. New York: John Wiley and Sons, Inc., 1960.

Clem, O. M. Latin prognoses: A study of the detailed factors of
individual pupils. Contributions to Education. New York:
Teachers College, Columbia University, 1924, No. 144.

Dixon, W. J. (Ed.). BM[) biomedical computer programs. Los Angeles:
Health Sciences Computing Facility of the University 'et
California at Los Angeles.

Draper, N., and Smith, H. Applied regression analyses. New York:
John Wiley and Sons, 19og.

Droege, R. C. Validity extension data on the general aptitude test
battern. Vocational. Guidance Quarterly, Autumn 1965, 56-68.

Fisher, R. A. Statistical methods for research workers. New York:
Hafner Publishing Co., Inc., 1958.

Fonches, D. Correlations between secondary school transcript averages
and grade point averages and between ACT scores and grade point
avorages of freshmen at Jackson State College. Colqeztma
University, 1967, Ltl, 52-54.

Guilford, J. T. FunndaiirlatinpsycL1212gy and education.
. McGraw -Hill, 1956.

:64



Harris, D. Factors affecting college grades: A review of the
literature 1930-1937. klycliocgiccl Bulletin, 19%0, 27, (3),
125-166.

Holland, J. L. Prediction of scholastic success for a high aptitude
sample. School and Society, 1958, 86, 290-293.

Horst, P. An overview of the essentials of multivariate analyses
methods. In Raymond B. Cattell Halldbn,,k of multi:-a

emeK:IsentalI21a)0,,rcly. Chicago: Rand McNally and Co., 1966.
129-153.

Hoyt, D. P. The criterion problem in higher education. In 0. Milton
and E. J..Shoben (Eds.), Learning_and the professors. Athens:
Ohio University Press, 19.6g, 125-135,

Jackson, R. A. Prediction of the academic success of college freshman.
Journal of Educational Pszetelevz, 1955, 40, 296-301,

Kendall, M. The advanced theor of statistics, Vol. II. (3rd Ed.)
New York: Hafner Publishing Co., 1955.

Line, L. J. Relative usefulness in predicting academic success from
the ACT, the SAT, and some other variables. Journal of Experi-
mental Education, 1966, 21, 1-29.

Morrison, D. F. Multivariate statistical methods. New York:
McGraw-Hill Inc., 1967.

Mosier, C. T. Problems and designs of cross-validation. Educational
and Psychological Measurement, 1951, 11, 5-11.

Norman, We T. Double-split, validation: An extension of Mosier's
Design, two undesirable alternatives, and some enigmatic results.
Journal of Applied Psychology, 1965, L2, (5), 348-357.

Odell, W. An attempt at predicting success in the freshman year at
college. School and Society, 1927,_a, 702-706.

Ostle, B. Statistics in research: Basic conceptpand techniques for
research workers. Ames, Iowa: The Iowa State University Press,
1954.

Passons, W. R. Predictive validities of the ACT, SAT and high school
grades for first semester GPA and freshman courses. Educational
and Psychological Measurei4ent, 1967, EL 1143-1144,

Radhakrishna, R. 0. Linear statistical inferencemditkLuellations.
New York: John Wiley and Sons, Inc., 1965.

Segel, D. Prediction of success in college. United States Office of
Educational Bulletin, 1934, No. 15. Washington, D. C.:
States Government Printing Office, 1934.

65

United.



Shimberg, B. Sumnary of validity studies of the College Examination
Board tests in current use. An unpublished report. to the College
Entrance Examination Board, 1946.

Stanley, T. C. Predicting college success of the educationally dis-
advantaged. Science, 1971, 122, 640-647.

Temp, G. Test Bias: ValidityoLtho SAT for blacks and whites in
thirteen inturated institutions. Research Bulletin 71-2.
Princeton, New Jersey: Educational Testing Service, 1971.

Travers, R. W. Significant research on the prediction of academic
success. In W. T. Donahue, C. H. Coombs, and R. 14. Travers
(Eds.), The measurement of student adjustment and achievement.
Ann Arbor: University of Michigan Press, 1949, 147-190.

Vick, M. C., and Honaday, J. A. Predicting grade point average at a
small southern college. Educational and Ps-cholopical Measure-
ment, 1959, 32, 627-628.

Wagner, M. E. Studies in articulation of high school and college.
In E. S. Jones (Ed.), University of Buffalo studies, 1934,
No. 1. Buffalo: . Buffalo Press, 1934. .

66

`74



APPENDIX A

TEST INSTRUMT-SAT

The Scholastic Aptitude Test

The SAT is a three-hour objective test designed to measure how
well a student has developed his verbal and mathematical skills. The
test is sponsored by the College Entrance Examination Beard (CEEB),
'a nonprofit membership organization that provides tests and other
educational services for schools and colleges. It is prepared by the
professional staff of the Educational Testing Service (ETS) under the
supervision of a committee appointed by the College Beeeed. The work
of the committee, the colleges, test specialists, statisticians and
research psychologists helps to make the SAT one of the most widely
used and reputable aptitude tests for college candidates in the
United States.

The primary parpose of the test is to provide college officials
with informationso that they can select the most promising students
for their institutions. The SAT provides a standard measure of academic
ability, a measure that enables colleges to make a fair comparison of
each student's performance with the performance of applicants from
other schools.

The SAT is designed to measure the student's general ability to
use language and mathematical concepts in the solution of the kinds of
intellectual problems the candidate would encounter in college. Two
scores, verbal (based upon antonyms, sentence completion, analogies,
and reading comprehension items) and mathematical (based upon word
problems and data sufficiency items) are reported on a scale between
200 and 800. Normative data are based upon all twelfth grade 'students
who took the tests in April 1941. The mean standard rating for the
reference group was set at 500 and the standard deviation of the ratings
at 100 (Dyer and King, pp. 101-102).

Many of the statistical analyses of the SAT were conducted dur-
ing the period from 1959-1962. In general, the median test reli-
ability coefficients are approximately .89 for the verbal scale and
.85 for the mathematical scale. The Kuder-Richardson formula 20
reliability coefficients given for fourteen forms of the SAT intro-
duced during the same period listed the verbal test reliabilities
from .88 to .91 and the mathematics test reliabilities from .87
to .91 (Buros, p. 449),
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The SAT was first administered in Juno, 1926 to a total of 8040
candidates. The test was considered at that time to be "experimental"
and, while twenty-three colleges received scores for ten or more can-
didates, it is likely that in most cases decisions regarding admission
or rejection were made without reference to the test scores (Coffman,

1963).

In contrast to these fugures, during the academic year, 1969-70 over
1,000,000 candidates throughout the United States and in many foreign
centers are expected to take the SAT (CEEB, 1969). More than 1200 col-
leges, univorsitites, and secondary schools are currently members of the
College Board.

Over the years, an examination of successive forms of the SAT
suggest that changes subsequent to the original period of development
have been minor. While new approaches have been tried, the SAT still
retains much of its original format and content. From 'a time,
however, promising new item types have been identified and added to
the SAT, while other items found to be invalid have been eliminated.

The University of California, beginning Fall Quarter, 1968,
required that all candidates for admission take the test. The
University had not required the SAT since 1961, when it was last
dropped as a requirement.
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APPENDIX B

STATISTICAL DATA

(1) The chi-square test is used in testing the agreement bet-
ween observations and hypotheses in those instances whore non-
continnkus data can be classified into mutually exclusive categories.
The chi-square indicates a relationship between obsRrved cell fre-
quencies agree with the hypothetical, chi-square (r) value indicates
that the groups arose by random sampling from the same population. A
statistically non-significant chi-square value indicates that the
groups arose by random sampling from the same population. A statis-
tically significant chi-square value indicates that the groups would
be assumed to come from different populations.

(2) Analysis of variance examines the ratio found between the
within-group variance and between-group variance. This ratio has a
specific sampling distribution, f. If the F ratio is not significant
the assumption is that the groups arose by random sampling from the
same population. Analysis of variance is commonly used in comparing
variances found for continuous data.

(3) ligtilgALluxellontpalyaRp are constructed from beta
weights and predictor variable scores. The beta weights (B's) are
calculated to discover the amount of weight each predictor variable
contributes to overall prediction. The predicted dependent variable
(FGPA) is obtained by summing each of the independent variables
times its respective beta weight. An example of a regression
equation presented in normalized form follows:

Y/
= Bi (Xi) + B2 (X2) = B3 (X3)

where Yi = predicted FGPA

is the beta weight assigned to each independent variable
score.

X represents independent variable scores, i.e.,
d Xi = (HSGPA); X2 = (SAT V; X3 = (SAT-M).

(4) Wilson and Carry Model

This technique compares the beta weights within and between
two regression equations. Two residual sums of squares are computed.
The first residual sum of squares (SSH) is the sum of squares due to
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variation of individual group beta weights about the pooled within
class beta weights; the second (SS2) is the sum of squares for vari-

ation about the regression line in each group. The difference in

these residual sums of squares is then tested by an F ratio. If no

differences exist, then the two regression equations are considered
to be from the same population and justification for combining the
groups is assured. As presented by Wilson and Carry (pp. 81-81) the
general problem is as follows:

Given: (1) g groups for which some comparison is to be made.

(2) Each unit of analyses has a score.of p=1 variables

Y = dependent variable

X1 = independent variables i = 1, p

(3) Consider the regression of Y on X1 for each group.
Thus g vectors of regression (beta) weights are defined.
Each vector contains p weights, one for each predictor
variable. Questions Do these g vectors of p regres-
sion weights differ? The F test formula for the Wilson
and Carry test is given as:

F SSH n:E=g1R where
SS2 (g-1)p

n-g-g.p = degrees of freedom for SS2, and

(g-l)dp = degrees of freedom for SSH.

(5) The stepwise regression program computes a sequence of
multiple regression equations in a stepwise manner. The program first
selects that independent variable which contributes most to predicting
the criterion. At each step the next most contributive variable is
added, and an F is obtained. This F entered provides a measure of the
strength of each new variable added, which, in turn, reduces the error
in the sum of squares.

(6) The standard error of estimate (SEest) is a measure that
indicates how much the predicted value of the regression equation may
vary from the actual value. For example, if the SEest = .50 and the
predicted FGPA = 3.5, it can be said that approximately two thirds
of the time the actual FGPA will be found between 3.00 and 4.00.
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APPENDIX D

SUPPLEcENTARY TAaE,S OF RiT/RESSION EQUATION COI,TARISONS

TABLE 24

Summary of Comparison of 1968 vs 1969
UCLA Regression Equations

UCLAa UCLAb SSIle SS2d df F ratio

EOP EOP -23423 -40646 90,3 18,243**

L&S L&S 44300 -125910 188,3 -22,635**

E0P SA EON SA -1273 -11908 17,3 0,7841

EOP N EOP N 57097 -28143 22,3 - 0,182t

EOP MA EOP MA 67041 -32128 42,3 -1,023T

EOP M EOP M -19063 -22401 31,3 10.212**

EOP F E0P F -3066 -41932 50,3 1.339f

Note.-Abbreviated; SA = Special Action; N = Negro; MA =
Mexisan-American; M = Male, ,F = Female.

1968 group data
oybi9.^

group data
°Residual sum of squares due to variation of individual

group (beta) weights about the pooled within class weights.
Residual sum of squares for variation about the regression

line in each group.
fp = not significant
**p.<,01
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TABLE 25

Summary of Comparison of 1968 vs 1969
UCSB Regression Equations

UCSBa UCLAb SS,/ SS2d df F ratio

EOP EOP 50537 93368 92,3 1750.080**

L&S L&S -97457 2580 175,2 -2266.252**

EOP SA EOP SA -14632 14576 53,3 -19,407**

EOP N EOP N 36106 45496 34,3 10.316**

EOP MA EOP MA -21022 15251 21,3 -11.946**

EOP M EOP M -12117 27344 36,3 -6.05**

EOP F , EOP F 27396 -57232 41,3 -7,339**

Note.-Abbreviated; SA = Special Action; N = Negro; MA = -

Mexican- American; M = Male, F = Female
a1968 group data
b1969 group data
cResidual sun of squares due to variation of individual

group weights about the pooled within class weights.
'Residual sum of squares for variation about the regression

line in each group.
**p
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